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high Visicorder recording speeds PROVE 
the reliability of missile switches... 
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Call your nearest Honeywell office for a 


demonstration of the 5 different Visicorder models, 


and for details about signal-conditioning 
equipment for recording systems. Or write for 
Catalogs HC 906C, 1012, 1108, 1406, or 1508. 
Minneapolis-Honeywell, Heiland Division, 
5200 East Evans Avenue, Denver 22, Colorado 
Telephone: SK 6-3681, Area Code 303. 


Honeywell 
Fiut i Couteol 


When you use switches in missiles—to 
switch instrumentation, for AC and DC power 
and destruct circuits, or to transfer guidance 
and control from one stage to another—you 
want absolute reliability. 

In these tests the Kinetics Corporation of 
Solana Beach, California, proves that their 
switches perform to specification. The Model 
1012 Visicorder was chosen for these tests be- 
cause its high record speed (160” /second) pro- 
vides high trace resolution to show switching 
intervals exactly. High record speed is vital 
in these tests to tell whether the switches are 
in step, overlapping, or out-of-step. The Visi- 
corder record shows total transfer time, motor 
current, the break point, open circuit dura- 
tion, and make point of each contact, and the 
signal circuit transfer. 

The 1012 Visicorder Oscillograph, shown 
in use in the Kinetics lab, presents continuous, 
instantaneous and permanent records of the 
complete operating cycle of the switches. The 
high-speed oscillograph record is visual proof 
to customers that Kinetics switches are timed 
properly to operate reliably in sequence in 
their vital missile-control functions. 
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CAPABILITY is spelled 


Aerospace components—even those with the highest order of 
reliability—must be backed by an organization capable of 
providing all the requirements of a complete service program. 
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At Eastern Air Lines Miami base Howard Crothers of Vickers checks 
installation of DC 8-B pump at service test unit with L. Nuchols, 
foreman, and J. Schoettle, lead mechanic. 


Proposed modification of units for 
improved service and reduced main- 
tenance is discussed with EAL en- 
gineers Manly and Young. 


Fast service to customers on 
overhauled units is insured by 
large stocks of rotating group 
assemblies. 
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ructions are observed by A. Wei- 
general foreman of accessory 
haul for Eastern Air Lines. 


ffers the skills, experience and/ 


all seven essential service 
service; 2. product improve- 


hnical publications; 4. spare 


and overhaul; 6. training for 


nd Vickers personnel; and 7. 


rt tools and test equipment. 


of skills and services in depth 


f the Vickers program. For ex- 
ical representatives not only 
nmatched skills and experience 


military and civilian main- 


nnel but also gather performance 


information for improvement 


ducts or for new designs. 


ed, broadly experienced tech- 


tatives like Howard Crothers, a 
rs service veteran, are available 
ded throughout the free world. 


rtant, they can draw on the 
rge, experienced organization 
ed skills are needed. More de- 


nany facets of Vickers service 


Bulletins 6000-A and A-5229, 
call today for your copies. 
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DETROIT 32, MICHIGAN SPERRY RAND 
TORRANCE, CALIFORNIA CORPORATION 


PROGRAMMED POWER IN: FLUID TRANSFER e 
POWER TRANSMISSION *® ENERGY CONVERSION 





SILICONE NEWS from Dow Corning 


Stops leaks permanently 


New rubbery adhesive seals out 
moisture, dust, contaminants 


Here’s a really durable, silicone rubber sealant that sets-up at room tem- 
perature and bonds permanently to most materials, including metals and 
plastics. Silastic® RTV 731 has the easy-to-use consistency of toothpaste 
and is supplied ready for application in handy tubes. 


Silastic RTV 731 flows out smoothly, clings to most materials, won’t sag 
or slump when applied to vertical surfaces. It quickly sets-up on exposure 


to air and cures without heat to form a 
tough, flexible silicone rubber seal. 


Seals made of Silastic RTV 731 show no 
loss of either adhesion or flexibility when 
exposed to low pressure steam, moisture, 
high humidity or corrosive atmospheres at 
temperatures ranging from —100 to 500 F. 
This sealant offers solutions to all types 
of sealing and bonding problems. Wher- 
ever your biueprints call for sealing, it will 
pay you to look into Silastic RTV 731. 


Write for “Greater Versatility with Silastic RTV.” 
Address a. 1422, Dow Corning Corporation, 
wen 7 Dow Corning 





AVIATION CALENDAR 


Oct. 23-24—Joint Meeting, Canadian Aero- 
nautical Institute/Institute of the Aero- 
space Sciences, Ottawa, Canada. 

Oct. 23-24—International Airline Naviga- 
tors Council, European Regional Meeting, 
Paris, France. 

Oct. 23-25—East Coast Conference on Aero- 
space and Navigational Electronics, In- 
stitute of Radio Engineers, Lord Balti- 
more Hotel, Baltimore, Md. 

Oct. 23-27—17th Annual General Meeting, 
International Air Transport Assn., Sydney. 

Oct. 23-Nov. 3—William Tell 1961, USAF 
Interceptor Weapons Meet, Tyndall AFB, 
Fla. Host: Air Defense Command. 

Oct. 24-26—Air Traffic Conference, Air 
l'ransport Assn., Marriott ‘I'win Bridges 
Motor Hotel, Washington, D. C. 

Oct. 24-26—International Symposium on 
Aero-Space Nuclear Propulsion, IRE, 
Riviera Hotel, Las Vegas, Nev 

Oct. 24-26—Air Transport Assn.’s Engineer- 
ing and Maintenance Operators Meeting, 
Americana Hotel, Miami Beach, Fla. 

Oct. 25-27—Annual Convention, South- 
eastern Airport Managers’ Assn., Penn 
Hotel, Monroe, La. 

Oct. 25-27—Joint Electronics Division 
Pacific Coast Regional Meeting, Ameri 
can Ceramic Society, Jack Tar Hotel, San 
Francisco, Calif. 

Oct. 26-27—Quarterly Regional Meeting, 
Assn. of Local Transport Airlines, Sahara 
Hotel, Las Vegas, Nev 

Oct. 26-27—Third Annual Symposium on 
High-Speed ‘Testing, Hotel Somerset, 

(Continued on page 6) 
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NOW 


a new input for 


MARKET PREDICTION 


How often have you forecast your company’s 


future on the basis of incom- 


plete information? Estimates of the existing market, arbitrary definitions on 


its composition; guesses on your share, someone 


else’s thinking on its trends. 


Your ability to forecast is dependent upon the accuracy and completeness 


of the facts you start with. As in most jobs, yor 


do the best work when you 


have the right tools—and a tool necessary for precise forecasting is full 


information on your current market. “You ca 


you're standing in quicksand.” 


DEFENSE MARKET MEASURES 
is a quarterly statistical analysis that 
defines and measures today’s missile, 
electronic, weapon and aircraft mar- 
kets. DEFENSE MARKET MEAS- 
URES shows you for each of 180 sys- 
tem product categories: How many 
dollars are going into each of the sys- 
t2m product markets. Which govern- 
ment agencies are making the awards. 
What kind of business it is. Which 
companies are receiving the business 
in specified system areas. Which com- 
panies are preferred by certain gov- 
ernment agencies. How current book- 
ings compare to last year’s. Changes 
in the type of business. What growth 
systems are developing for the future. 


Now, for the first time, the facts are 
available to give you: 

DOLLAR SIZE of your market 

SHARE you are capturing 

POSITION of your competition 

POTENTIAL MARKET for your capa- 
bilities 

SOURCES of government awards 

TRENDS of system finding, agency ex- 
penditures, market composition 


How is this done? We divide the en- 
tire defense market into 180 system 
and product categories. Our national 


CLIP AND MAIL THIS COUPON FOR 


FROST & SULLIVAN, INC., vept. 90, 170 1 


Please send me full information 


MEASURES. 
Name & Title 
Company 


Address 
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n't predict the future when 


intelligence-gathering network sup- 
plies information on the awards going 
to each category in both the prime 
and subcontract markets. This de- 
tailed award information is an input 
for a data processing facility that con- 
structs and analyzes the separate sys- 
tem market 

Every quarter, you receive a bound 
book of vital market statistics. This 
is not another market survey; it is a 
precise statistical picture of your mar- 
ket, correlated by data processing to 
insure accuracy and to present the 
information in a meaningful form for 
your use. Some of the categories that 
are measured: long distance radio 
navigation transmission systems, 
basic research in solid state physics, 
missile liquid rocket propulsion sys- 
tems—plus 177 others. 

Why is DEFENSE MARKET 
MEASURES important? It is market 
intelligence that reduces your risk in 
the decision-making process—that ef- 
fects your firm’s competitive position. 
DEFENSE MARKET MEASURES is 
accurate as data processing tech- 
niques guarantee, comprehensive 
as time and effort can make it, and 
precisely objective. It is an important 
new input for your market predictions. 


S 


L INFORMATION. 


, New York 38, N.Y. 
DEFENSE MARKET 





New Kidde 5000 psi 
pneumatic system 
features mobility, 

precision regulation! 





From the laboratories of Walter Kidde & Company, Inc., comes this 
mobile pneumatic system which delivers 4 cfm of clean, dry air at 
pressures up to 5000 psi. Completely portable and easy to maneuver, 
the system features two highly accurate regulators: one for pres- 
sure ranges of 0-200 psi; the other for pressures up to 5000 psi. All 
controls and gauges have been placed at the optimum level for acces- 
sibility and ease of handling. Light in weight, the system measures 
22” by 49” by 32”, and is available powered with either electric or 
hydraulic motors or gasoline engine. 

Used for aircraft and missile ground-support equipment and 
for laboratory applications, systems of this type can supply high and 
low-pressure air in ambient temperatures varying from —40 degrees 
to +120 degrees F, For more information, write Kidde today. 


Kidde Aero-Space Division 
Walter Kidde & Company, Inc., 1018 Main St., Belleville 9, New Jersey 


Sales- Engineering Offices: Atlanta e Boston + Dayton « Huntington (N Y) « St. Louis « San Diego « Seattle e Van Nuys (Cal) « Washington (0 C) 
Walter Kidde-Pacific, Van Nuys, California « Walter Kidde & Company of Canada Ltd., Montreal, Toronto, Vancouver 
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(Continued from page 5) 
Boston, Mass. Sponsor: Plas-Tech Equip- 
ment Corp. 

Oct. 26-28—Electron Devices Meeting, In- 
stitute of Radio Engineers, Sheraton-Park 
Hotel, Washington, D. C. 

Oct. 29-31—International Symposium on 
Photoelasticity, Illinois Institute of ‘Tech- 
nology, Chicago, III. 

Oct. 30-31—Aero/Space Fluid Power Con- 
ference, Pick-Fort Shelby Hotel, Detroit, 
Mich. Sponsor: Aero Hydraulics Division 
of Vickers, Inc. 

Oct. 30-Nov. 1—Annual Meeting, Air Traffic 
Control Assn., Deauville Hotel, Miami 
Beach, Fla. 

Oct. 30-Nov. 1—Technical Symposium on 
Aerothermoelasticity, Biltmore Hotel, 
Dayton, Ohio. Sponsor: Aeronautical Sys- 
tems Division, Air Force Systems Com- 
mand. 

Oct. 31-Nov. 2—Fall Meeting, Radio Tech- 
nical Commission for Aeronautics, Wash- 
ington Hotel, Washington, D.C. 

Nov. 1-3—First International Congress on 
Experimental Mechanics, Society for Ex- 
perimental Stress Analysis, Hotel New 
Yorker, New York, N. Y. 

Nov. 1-3—“Issues and Challenges of Air 
Transportation” Symposium, Hartford, 
Conn. Sponsor: Connecticut General Life 
Insurance Co. 

Nov. 6-8—Special Technical Conference on 
Non-Linear Magnetics, Institute of Radio 
Engineers, Statler Hilton Hotel, Los 
Angeles, Calif. 

Nov. 6-9—1961 Conference and AtomFair, 
Atomic Industrial Forum and American 
Nuclear Society, Conrad Hilton Hotel, 
Chicago, II]. 

Nov. 7-9—Seventh Conference, Radio Inter- 
ference Reduction and Electronic Com- 
patibility, Armour Research Foundation, 
Illinois Institute of Technology, Chicago, 
Ill. 

Nov. 9-10—Fifth Annual Display, Aerospace 
Electrical Society of San Diego, Balboa 
Park, San Diego, Calif. 

Nov. 9-10—11th National Conference, Air- 
craft and Missiles Division, American 
Society for Quality Control, Ambassador 
Hotel, Los Angeles, Calif. 

Nov. 13-14—Electrically Exploded Wire 
Conference, Kenmore Hotel, Boston, 
Mass. Sponsor: Thermal Radiation Lab- 
oratory, Geophysics Research Directorate, 
\F Cambridge Research Laboratories. 

Nov. 14—Symposium on Electronic Systems 
Reliability, Institute of Radio Engineers, 
Kansas City, Mo. 

Nov. 14-16—Northeast Electronics Research 
and Engineering Meeting, Institute of 
Radio Engineers, Commonwealth Armory 
and Somerset Hotel, Boston, Mass. 

Nov. 19-24—Medical and Biological Prob- 
lems in Space Flight Conference, Nassau, 
Bahamas. 

Nov. 28-30—38th Meeting, Aviation Distrib- 
utors and Manufacturers Assn., Jung Ho- 
tel, New Orleans, La. 

Nov. 30-Dec. 1—12th National Conference, 
Institute of Radio Engineers’ Professional 
Group on Vehicular Communications, 
Radison Hotel, Minneapolis, Minn. 

Dec. 5-7—Annual Convention, National Avi- 
ation Trades Assn., Statler Hilton Hotel, 
Washington, D. C. 
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Only Ampex AR-300/ FR-700 
systems make all these 
wideband recording 
techniques practical 

and routine 


it takes 4 mc response to fully encompass all 
the above applications. Increasing tape speed 
past static heads would demand 1,300 ips and 
record only 3 minutes, using massive 19” reels 
... but Ampex puts a full hour on standard 
1012” reels, by rotating the recording heads at 
12,000 rpm transversely across slow-moving 
tape (12% and 25 ips) to get the needed rela- 
tive head-to-tape speed for 4 mc. In so doing, 
the AR-300 and FR-700 recorders borrow from 
Ampex’s VIDEOTAPE* Recorders, which use an 
identical technology to capture TV frequencies. 


More bits per hour, another bonus from rota- 
ting heads. Rotating heads reconcile two ideals: 
relative freedom from information dropout, 
and maximum information recorded per reel 
of tape. With head-to-tape speed to spare, each 
bit of information can be permitted to occupy 
a greater wave length along the track to mini- 
mize dropout. At the same time, rotating heads 
are ideal for recording very narrow, closely- 
spaced tracks across the tape. This narrow 
spacing puts 64 tracks into each inch. Up to 
5,000,000 bits of PCM data can be recorded 
per second, or 1.8x 10!” bits on a one-hour reel. 


750 similar recorders have written the relia- 
bility record. Better than 99% reliability from 
over 750 VIDEOTAPE Recorders in worldwide 
use is a matter of record. Sole routine replace- 
ments necessary are heads and tapes. On a 
megacycle-hour basis, life compares favorably 
with lower performance recording methods. 


Some significant specifications. One or two 
tracks available. Tape speeds: 122 ips for sin- 
gle track and | hour—25 ips for two tracks and 
Y hour. Models: AR-300 Mobile or Airborne 
for record only—FR-700 single rack laboratory 
record/playback. Response: by FM 10 cps to 
4 me (+ 3 db). Tape: 1.0 mil Mylar (DuPont 
T. M.), 2” wide on 101%” reels. Electronics: all 
solid state. Environmental (AR-300): 50,000 
feet altitude, temperatures —54°C to +55°C, 
Tape interchangeability between all AR-300 
and FR-700 recorders. 


*TM Ampex Corp. 
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Radar reconnaissance and tracking 
Radar simulation and training 

Pre- and post-detection recording 
Wideband communications 

Thiele maselacliit- 
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_ IF IT FLIES, GOODYEAR CAN LAND IT 


From Goodyear Aviation Research: New Wheel, Brake and Anti-Skid Systems 
for today’s airplanes—tomorrow’s aircraft and spacecraft. 


A braking system which never overheats! Wire tires & skids f yttest landings! 


Has no friction wearing sur- . f © You can’t use regular tires on 
faces—no heat retention 3 . hes re-entry vehicles without 
(uses the atmosphere as a heat Oy incurring severe design penal- 


sink). Efficiency rises as land- 
ing speeds increase. Uses no 
liquids, is simpler than other 
systems of equivalent ratings. 
Operating costs? Low. Life? 
Long. Reliability? High. An 
exclusive Goodyear develop- 


ties (re-entry heat bars exposed 
rubber). But you can use these 
exclusive Goodyear wire tires 
and skids. Made of a Goodyear- 
created high-temperaturestain- 
less steel, they give the “hot- 
test” ships a landing capability 


for the first time — have the 


ment proved on the nation’s 
highest coefficient of friction of any landing skid system. 


most extensive dynamometer testing facilities. 


Automatic braking system helps take skid 


problems out of high-speed landings! Cool solution for dis ke heat problem! 


Automatically adjusts itself to A brakes by 
runway conditions — prevents Goodyear give disc brakes 
tire flat-spotting and skid blow- more capacity by eliminating 
outs — shortens stopping dis- overheating without increasing 
tance—instantly adapts the disc size and weight. Use no 
pressure of the brake to the liquid, no hose, no complex 
coefficient of friction between 
the tires and any runway sur- , .- give you every “cooled” brake 
face. Eliminates human ele- . advantage without extra 
ment in aircraft braking. An weight and cost penalties. 
- ; exclusive Goodyear develop- Another advanced develop- 
ment of high reliability in being today. ment in being at Goodyear. 
For more information on these advanced wheel, brake and 
anti-skid systems, write Goodyear, Aviation Products Divi- 
sion, Dept. J-1715 Akron 16, Ohio 
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Corrosionproof aircraft wheels that take 1,000°F! 
Fully tested and ready for pro- 
duction, new aircraft wheels of 
two never-before-used mate- 
rials are corrosionproof — 
stronger and lighter than 
wheels currently used. One of 
these Goodyear wheels will 
withstand 1,000°F, keep tires 
cooler because they transmit 
heat at far lower rate. Thinner 
sections free more space for 

brakes, better flexibility resists higher impact loads. 


Lots of 
Good Things Come From 


GOOD, 


EAR 





% WITH THE AIR FORCE 


Ryan Firebees will again be the jet 
targets at the Air Force’s World 
Wide Weapons Meet, William Tell 
—1961 (Oct. 16—26) . This is the third 
time Firebees have been selected for 
this important meet since 1958 when 
the Firebee pioneered the use of free- 
flying targets at a weapons meet. 
This year, 15 squadrons of the Air 
Force’s best Century Series fighter- 
interceptors will pit their skills 
against Q-2C’s, the most reliable 
“enemy” jet target to challenge the 
Air Defense Command! 


TRI- 
SERVICE 
RYAN FIREBEES 


keep more U.S. combat teams “on target’ than all other jet targets combined! 


es WITH THE NAVY 


Since 1956, earlier version Ryan 
Firebees have made hundreds of 
operational flights with the U.S. 
Navy. Today, the newest Firebee, the 
transonic Q-2C, is operational with 
Fleet units of the Navy and ordered 
in quantity for extensive use. Fire- 
bees pioneered as the first jet targets 
selected for Navy Weapons Meets— 
at Operation “Top Gun?’ in 1959— 
and have established unmatched rec- 
ords of reliability for continuous on- 
range performance at these extended 
military competitions. 


irebee for high-speed 
) 
Ryan 


, in Calijornu 


Aerospace 


% WITH THE ARMY 


Firebees are flying at White Sands 
Missile Range under Ryan logistics 
crews who assemble, fly and main- 
tain the jet targets, in coordination 
with U.S. Army missile teams. For 
Army low-level target needs, Ryan 
developed the successful Firebee 
ground launch capability, in 1959, 
which is now available to all Mili- 
tary Services with all Firebees. 
Newest Army Firebees are transonic 
124-E targets now used to evaluate 
Army missiles for both low and high 
altitude performance. 


RYAN 
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LIONEL: Muscles for Missiles 


Forming and machining the ultra-tough materials needed in missile manufacture requires muscle... well- 


developed power and brawn...to precisely bend and shape and expand and finish parts which ultimately become 
stronger than the machines that produced them.—s—In this respect we feel that the Lionel organization is 
especially capable. For materials which resist conventional fabricating methods, we’ve built our own muscles 
...our own machines and equipment, our own tools, devices, and techniques... all capable of processing obstin- 
ate alloys to fine tolerances at high speeds on a routine production basis.—s—Lionel-designed machines such 
as the “IMPRES” (Internal Mandrel Pressure Roll Extrusion Shaper) provide high-speed hydroforming of 
nose cones with superior dimensional accuracy.—s—In its entirety, The Lionel Corporation presents a vast 
capabilities complex, each division highly experienced in the design, development, and construction of advanced 
high quality hardware. Our engineers, physicists and chemists, equipped with modern, efficient laboratory 
and production facilities, afford a logical and worthy source for the dependable f 
commitments—from components through systems. 

We welcome your further inquiry ...and suggest that you request a copy of our new capabilities brochure, 
“LIONEL: A New Force.” 


THE LIONEL CORPORATION Doeot. 310-av, Hoffman Place, Hillside, N.. 
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MICRO SWIT cH 


jon Switches. 


HONEYWELL 


Sure-F ire 
Switch Action 


7 ¢ 


New hermetically sealed switch provides reliability inside and out. The 
new “41HR" has a rotary linkage-lever actuator that assures positive actua- 
tion and release under extreme environmental conditions. Switching action 
is directly controlled by the movement of the actuating device. The linkage- 
lever arm is adjustable to any position through 360°. 

The new ‘'41HR” is one of a series of “HR” aircraft and missile swigches 
which are hermetically sealed for reliability in any atmosphere. They are 
designed to operate in a temperature range from —65°F to +600°F. Their 
shock-resistant characteristics make them a perfect choice for all types of 
ground support equipment. For information on hermetically sealed switches, 
see the Yellow Pages for the nearby MICRO SWITCH Branch Office or write 
for Catalogs 77 and 78. 





MICRO SWITCH .. . FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


H Honeywell 


MICRO SWITCH Precision Switches 














RESPONSIBILITY: RCA Project and Systems 


Management Teams 


CAPABILITY: full support and 


integrated package 


APPLICATION: Major defense projects... USAF Titan 
/ : log 


4 by The Martin Co. 


An RCA Government Services team takes full charge BMEWS, White Alice, ComLogNet, and scores of others. 
of organizational and field level maintenance for the 
launch complex of Titan operational base T-5 under sub- 
contract to The Martin Company. This team of engineers 
and technicians will continue to provide vital support 
services until the site at Beale Air Force Base, Marys- 
ville, California, is operational. 


RCA Government Services r vigor and versatility 
to meet the varied requirements and demands of com- 
plex project systems management. Contact the dynamic 
leader: Government Services, RCA Service Company, 
A Division of Radio Corpor n of America, Camden 
8, New Jersey. 

RCA Government Services technical support and sys- 

tems management groups work as a team with the armed 

forces, government agencies and prime contractors on St a a eR eee eT 
many of the free world’s high priority programs . . . in- 
cluding the Titan T-5 site, Atlantic Missile Range, 


ADIO CORPORA AMERICA 
® RADIC 
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Knowledgeable tape users realize that magnetic tapes are 
not all alike—that it takes specific constructions to meet 
the needs of specific applications. And they’ve learned to 
rely on “SCOTCH” BRAND to supply the one right tape for 
each application. Not only does “ScorcH”’ BRAND offer a 
complete line, it offers that something extra that makes all 
the difference in performance—the uniformity and reli- 
ability that result from 3M’s experience, technical skill, 
and continuing research. Make the “Scorcnu”’ BRAND label 
Your 3M 


Representative is close at hand in all major cities—a con- 


your guide in buying instrumentation tapes. 
venient source of supply and information. For details, 


consult him or write Magnetic Products Division, 3M Co., 
St. Paul 6, Minnesota. © 1961, 3M Company 


Magnetic Products Division 3M 
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SCOTCH® BRAND MAGNETIC INSTRUMENTATION TAPES 
OFFER A RIGHT TAPE FOR EVERY APPLICATION 


The wide “ScoTcH” BRAND line provides many tapes, including these 
broad classifications: 

SANDWICH TAPES 488 and 489—exclusive with “SCOTCH” BRAND, of- 
fering 30 times the wear of standard tapes, drastic reductions in head 
wear, elimination of oxide rub-off. In standard or extra-play lengths. 
HIGH RESOLUTION TAPES 458 and 459—offering superior resolution in 
high frequencies, greater pulse density in digital recording. In stand- 
ard and extra-play lengths. 

HEAVY DUTY TAPES 498 and 499—offering exceptional life, good 
resolution, high resistance te temperature and humidity, reduction 
in the build-up of static charge. In standard and extra-play lengths. 
HIGH OUTPUT TAPE 428—offering top output in low frequencies. 
Performs well even in temperature extremes. 

STANDARD TAPES 403 and 408—offering the good all-round per- 
formance at low relative cost which has made them the standards 
of the instrumentation field. 


“SCOTCH” BRAND MAGNETIC TAPES FOR INSTRUMENTATION 


“ScoTcH” and the Plaid Design are registered trademarks of 3M Company, St. Paul 6, Minnesota. Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontario 
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For aircratt—typical Harrison bar and 
plate type oil cooler. Another quality prod- 
uct of GM research and engineering. 


HARRISON SOLVES CRITICAL NEW TEMPERATURE CONTROL 
PROBLEMS THROUGH APPLIED KNOWLEDGE AND EXPERIENCE 


Nuclear experience ...aero/space ...marine ... automotive .. . industria/! Harrison's engineering 
team brings to your job an unusual breadth of knowledge backed by unmatched experience in every 
field where temperature control is a problem. This pool of experience is one reason Harrison can 
“engineer-in’’ performance characteristics matched precisely to each application . . . why Harrison 
heat exchangers provide maximum reliability and efficiency through the full operational range! For 
assurance of lasting quality, complete product dependability . . . focus Harrison's “experience in 
breadth and depth” on your temperature control problems—aircraft, missile space vehicle! 


Fr . For an informative 48-page brochure on the 


complete Harrison line . . . write to Department 902 


AIRCRAFT. AUTOMOTIVE. MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION. GENERAL MOTORS CORPORAT 
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THE WONDER 
MATERIAL FOR 
ADVANCED CONCEPTS 


PLASTICS 


... AND 
PLASTICS 


» LENITH 


The Zenith-developed method of end- 
over-end filament winding is ideal for 
advanced concepts for missile cases, 
rocket motor containers, and deep 
diving submersibles. A case in point is 
Zenith’s capability of tension-winding 
cases up to 12 ft. x 85 ft. No other 
company in the United States can 
wind cases of this size. 

Zenith’s technique utilizes glass fil- 
aments pre-impregnated with resin to 
form these structures. During the 
process the glass is protected by the 
resin, minimizing the possibility of 
undetected fracture. This assures 
more uniformity and reproducibility. 

Exact manufacturing quality assur- 
ance can be exercised from basic glass 
| filament to completed structure. 

Before you seal the design, consider 
the many benefits of plastics for your 
projects. Remember, the wonder 
material for advanced concepts is plas- 
tics...and plastics mean Zenith. 


aie 


Minnesota Mining and Manufacturing Company ie 
ZENITH PLASTICS DIVISION vm 


1600 WEST 135TH STREET, GARDENA, CALIFORNIA 
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rockets 
and 
missiles 


On the drawing boards, under 
development and in production, 
our country has a vast array of 
rockets and missiles. Some 
designed for offense, others for 
defense and many adapted for pure 
astronautical research. 

Kelsey-Hayes playsan important role 
as a subcontractor in this dynamic 
space program and has developed 
highly trained personnel and 
facilities for design, research and 
production. Kelsey-Hayes 

Company, General Offices: 

Romu Michigan. 


KELSEY 
HAYES 
SOIMRAAININY 


and Agricultural Parts 
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The Defense National 
Communications Control 
Center by Philco 


q . 5 0S eg 
F\ anaeuewnmeesnrs ietH Ne aN 


FINGER-TIP CONTROL FOR 
GLOBAL COMMUNICATIONS 


S. Armed Forces communications 


Keeping U. 
traffic 
enormous task. 


flowing rapidly and efficiently is an 
The Defense National Com- 


munications Control Center was designed, fab- 
ricated and installed by Philco for the Defense 
Communications Agency to provide the means 
to monitor and control this gigantic traffic load. 

The Control Center is constantly supplied 
with the current world-wide status information 
by stations operated by the Army, Navy and 


Air Force. This information is processed by a 
Philco 2000 electronic data processing system 
at the Center, where the status of the entire 
world-wide system is displayed in order that 
control can be exercised. When a breakdown 
or overload occurs anywhere in the system, 

communications are restored and vital infor- 
mation is quickly re-routed through alternate 
channels. Another major contribution by Philco™ 
for National Defense. 


Government and Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 


Ce Femous fer Quality the World Over 


Communications and Weapons Division e Communications Systems Division 
Computer Division e Sierra Electronic Division e Western Development Laboratories 
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BFG FUEL CELLS FIT T-38 LIKE A GLOVE TO INCREASE RANGE 


Io maximize the capacity of the five internal fuel cells of the Northrop T-38, every bit of available 
space has to be utilized. Thus B.F.Goodrich builds the cells in a complex configuration—rather than 
the usual flat surface—to fit around structural members and other equipment. 

These BFG cells are produced to very close tolerances to provide a fuel-tight system with proper 
fit. This close quality control has simplified Northrop’s assembly operations. And as an added 
bonus, BFG developed a new fitting which reduces over-all fuel! cell weight. 

B.F.Goodrich maintains complete fuel cell test and development facilities . . . and has extensive 
experience in design and production of cells for aircraft, missiles, and ground vehicles. For complete 
information contact B.F.Goodrich Aerospace and Defense Products, a division of The B.F.Goodrich 
Company, Dept. AW10B, Akron, Ohio. 


B. EGoodrich aerospace and 
defense products 





EDITORIAL 





Education's Role in Space 


Dr. James A. Van Allen, head of the physics department 
at the State University of Iowa and discoverer of the earth’s 
radiation belts, told the American Rocket Society’s Space 
Flight Report to the nation last week that there is a “great 
chasm” between the nation’s ambitions in space and its 
competence to fulfill them. He also suggested some solu- 
tions. Because of the importance of Dr. Van Allen’s remarks 
to the national space effort, Aviation WEEK is publishing 
the text of his speech. 


If an unbiased, intelligent person (from Mars, let us 
say) were to survey the program of our current Space 
Flight Report to the Nation, he would be entitled to 
the impression that the space program of the United 
States is primarily in the hands of the agencies of the 
federal government and of large industrial establish- 
ments—and that universities play a minor and perhaps 
peripheral role in this great enterprise. 

This impression would also be gained from an exami- 
nation of the programs of other major engineering 
societies. And indeed, in the sense of the practitioner, 
this impression contains a large measure of truth. It is 
therefore proper to inquire whether the colleges and 
universities of our country do have a vital role in space 
science and technology. I believe that the answer to 


this inquiry is affirmative, but I do not consider that 
this answer is altogether obvious. Hence my remark. 


First, let me note that the educational system—and in 
particular that component of it which recalls higher 
education—provides the essential intellectual parenthood 
for most scholarly, scientific and technological activities 
of any culture. 

We witness today what I regard as, “the great chasm” 
in our space program. We are aware on a daily basis of 
an immense enthusiasm and interest in space explora- 
tion by the youngsters of the nation and by the general 
public. This may perhaps be summarized by saying that 
we have immense and rapidly growing ambitions in the 
field of space exploration, both manned and unmanned. 
Yet, we must confess to a level of over-all competence 
which is far short of these ambitions. 

There are many brilliant achievements in this field. 
Yet there is, from a scholar’s point of view, a striking 
paucity of solid, fundamental literature in the field and 
a similar lack of treatises on basic aspects of the subject. 
One is acutely aware of this when he undertakes to 
provide an interested group of students with a reading 
list which will carry them from the rudiments of the 
subject to a level of genuine understanding—from which 
understanding original contributions of a substantial 
sort may be expected to emerge. 

Moreover, many practitioners exhibit only the most 
superficial familiarity with the literature which does 
exist. 

In short, our national ambitions have greatly ‘outrun 
our national competence. We can doubtless continue 
to muddle along in this style in a more or less creditable 
way for awhile—especially since our international com- 
petition suffers from the same malady. But in due course, 
our efforts will become less and less imaginative and 
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resourceful and more and more pedestrian—even though 
technically proficient in the limited sense. The idealized 
role of the universities is then to put the fine cutting 
edge on the massive and relatively blunt intellectual 
tools which we are using 

This can be done in two ways. First, we must rapidly 
assume the responsibility for converting the callow and 
more or less half-baked interest and enthusiasm of our 
youth to solid cumpetence. This is not an easy matter. 
The effects of this effort, vital as it is, will not be 
immediate. We are overwhelmed with false prophets 
and spurious advice. The most “scintillating advice” 
comes from those who are most remote from the class- 
room and academic laboratory. By and large laymen do 
not attempt to tell a surgeon how to conduct an 
operation, or a navigator how to steer a ship, or a 
plumber how to caulk a joint. But everyone is an 
expert on education. 

Those who have direct daily responsibility for class- 
room instruction are the first to admit that the educa- 
tion of young people is one of the most elusive of human 
enterprises. Yet, by and large, colleges and universities 
have brought our culture to where it is today, and no 
other segment of our cult as yet, has demonstrated 
a comparable level of ibility in transforming the 
interest and enthusiasm of youth into broad-gage leader- 
ship. 

We believe that we 
space science field though 
night miracles. And we need substantial federal 
assistance if we are to match the national ambitions 
in this new field of human endeavor. 

Secondly, I believe that the graduate colleges of our 
universities have the potential for contributing in an 
essential, direct, and foresighted way to fundamental 
advances in space science perhaps to a lesser extent, 
in space technology. 11 imber of universities which 
have thus far done so n ossibly be counted on the 
fingers of two hands and those which have actually 
been present “on the firing line” in an essential way 
are even fewer 

Yet as a matter of 
reason, this situation must 
proved. Only if univer 
in the national space eff 
gage, long-term competer 
Congress so ardently exp 
to the National Science Foundation, to the National 
Aeronautics and Space Administration, and to enlight- 
ened segments of the Department of Defense, such as 
the Office of Naval Research, for their sympathetic 
consideration. 

We do not need gimmicks. But we do need facilities. 
We need research support, we need to establish a 
favorable competitive situation for the maintenance of 
a professional faculty and staff, and we need student 
fellowships. The cost minuscule fraction of the 
national space budget. I believe that the results will 
be strikingly important. 


yntinue to do so in the 
we do not promise over- 


nal policy, if for no other 
ind can be drastically im- 
s are full-fledged partners 
can we develop the broad- 
which the public and the 

[ commend this subject 





60,000,000: 
accolade 


where reliability replaces probability 


Perhaps nothing speaks so eloquently of an aircraft 
fastener’s reliability as its acceptance by the men who 
actually use it. That’s why we make a point of the FN 
12’s enormous popularity. Over 60,000,000 of these 
SPS featherweight locknuts—the first to meet MS 21042 
and NAS 1291 standards—are now in use by the 
aerospace industry. 
What lies behind the extraordinary demand for this forged one-piece nut 
of alloy steel? Simply this: the FN 12 gives you 160,000 psi tensile on a 
180,000 psi bolt and, at the same time, saves precious weight three ways: 
e Up to 76% lighter than comparable AN 363, AN 365 or MS 20635 
types; up to 60% lighter than NAS 679 and MS 21040 sheet metal nuts 
e Lower overall height than conventional locknuts, thus permitting use 
of shorter—hence lighter—bolts 
e Requires less installation area than comparable AN, NAS and other 
MS nuts, so it can be installed closer to bulkheads, reducing flange width 
and cutting weight once again 
FN 12 nuts are available in sizes #2 through % in. For details, contact 
Standard Pressed Steel Co., AIRCRAFT/MISssILE Division, SPS, JENKIN- 
TOWN 3, PENNSYLVANIA e SANTA ANA, CALIFORNIA. Request Bulletin 2426. 


Atlanta, Ga. « Dallas, Tex. « San Diego, Calif. « Seattle, Wash. e Tuckahoe, N.Y. « Wichita, Kans, 
IN EUROPE: Elektro-Metall Export G.m.b.H., Dusseldorf, West Germany 





WHO'S WHERE 


In the Front Office 


Frank L. Frain, vice president-treasurer, 
and J. R. Janssen, vice president-controller, 
Lockheed Aircraft Corp., Burbank, Calif. 
Also: M. B. Stamey, assistant treasurer. 

Dr. Donald A. Hicks, vice president-engi- 
necring, Radioplane Division of Northrop 
Corp., Van Nuys, Calif. 

James H. Douglas, Jr., former Secretary 
of the Air Force and Deputy Secretary of 
Defense, elected a director of Controls 
Company of America, Schiller Park, Il. 

Robert C. Mahoney, controller, The 
Mitre Corp., Bedford, Mass 

Calvin A. Gongwer, vice president-special 
projects, Global Marine Exploration Co., 
Los Angeles, Calif. Mr. Gongwer continues 
as manager of Aerojet-General’s Oceanics 
Division. Aerojet has a 45% interest in 
Global Marine. 

Robert I. Barry Jr., vice president, De 
fense Systems Services, Arcs Research & 
Development Corp., a subsidiary of Arcs 
Industries, Inc., New York, N. Y 

George R. Spitzer, assistant to the presi 
dent, Missile Systems Corp., Beverly Hills. 





Honors and Elections 


Maj. Robert M. White, USAF, and 
Joseph A. Walker, NASA, have been joint 
ly awarded the Iven C. Kincheloe Award, 
presented for outstanding contribution to 
flight testing as a pilot, for their X-15 flights 
during the previous year 

The Federation Aeronautique Interna- 
tionale has presented the FAI de la Vaulx 
Medal, awarded to pilots who break absolute 
world records, to Cmdr. J. P. Davis, USN, 
and Lt. Col. Thomas R. Grissom, USAF; 
Paul Tissandier Diplomas, awarded to per- 
sons who have served the cause of aviation 
—particularly private and sporting aviation, 
were presented to aviatrix Arlene Davis; 
Martin M. Decker, president of the Decker 
Corp.; pilot Max Conrad. 


Changes 


Lyle S. Garlock, former Assistant Sec- 
retary of the USAF, appointed director of 
federal activities for Eastern Air Lines in 
Washington, D. C., succeeding Robert 
Ramspeck, retiring 

Dr. Morton B. Prince, manager-micro 
electronics, Solid State Division, Electro 
Optical Systems, Inc., Los Angeles, Calif 

General Electric Co.’s Heavy Military 
Electronics Department, Syracuse, N. Y., 
has established three new engineering sub 
sections and appointed the following mana- 
gers: Kenneth D. Greenhalgh for Undersea 
Acoustics Systems Engineering; L. H. Lynn 
for Ordnance Radar Systems Engineering; 
Earl A. Stebbins for Marine and Ground 
Radar Systems Engineering 

Air Vice Marshal G. P. Chamberlain, 
managing director, Collins Radio Co. of 
England, Ltd 

Malcolm F. McConnell, director of the 
newly established Facilities Engineering Di- 
vision, Marquardt Corp., Van Nuys, Calif. 

Paul J. Meeks, associate director, Special 
Systems Organization, Space-General Corp., 
Glendale, Calif. 








INDUSTRY OBSERVER 


>» Knowledgeable U. S. scientific estimates of Russia’s capability in devel- 
opment of electric propulsion systems place the Soviets approximately a 
vear and a half ahead of the U. S. 


> First orbital shots of Dyna-Soar boost glider will probably employ a modi- 
fied Titan II booster with segmented solids positioned around the booster 
(AW Sept. 25 p. 207) as chances of using a Saturn or other large booster 
now appear nil in view of Defense Secretary McNamara’s coolness toward 
the Dyna-Soar program (AW Oct. 9 p. 21). 


> Air Force may soon decide whether to proceed with the selection of a 
contractor to conduct more precise studies of a manned, maneuverable 
global space surveillance system after evaluat of four system studies 
(SR 178) by Aeronautical Systems Division (AW Sept. 18 p. 28). Boeing 
and North American rated highly in the ASD evaluation. Boeing has pro- 
posed a vehicle based on the Dyna-Soar configuration while North Ameri- 
can has a different vehicle concept, capable of supporting a man in orbit for 
several weeks. Human observers in surveillance ecraft are likely to be the 
most controversial features of any system evolving from SR 178. 


P NASA is showing considerable interest in unsolicited proposals from 
Rocketdyne, Acrojet and Pratt & Whitney for 1- to 1.5-million Ib. thrust 
hydrogen fuel rocket engines for use in upper stages of the Nova vehicle. 
NASA refers to the concept as the Y-1 engine, and the Large Launch Vehicle 
Group now studying boosters reportedly has urged its development. Engine 
could be used in first stages, but would produce only 850,000 to 865,000 
Ib. of thrust at sea level, and with a lower specific impulse. 


> Decision to use a lightweight Mariner R for a Venus fly-by next August 
means the payload will miss the planet by )} to 25,000 mi. instead 
of the 16,750 mi. planned for the original pa Mariner R also will 
have to drop the ultraviolet spectrometer, wh vas to have been one of 
the two main experiments, but will carry temperature sensors. Switch to 
a lighter payload and the Atlas-Agena booster is being made because the 
Centaur vehicle will not be ready for the heavier package (AW Oct. 2, p. 21). 


> Aerojet has study contracts from both NASA and Air Force for single- 
barrel rocket engines generating 6 to 10 million lb. of thrust and using 
either liquid hydrogen fuel or storable hypergolic propellants. Each con- 
tract is for less than $1 million; one includes some hardware development. 


> Studies by Convair, Hughes and Space Technology Laboratories on the 
ballistic missile boost intercept (Bambi) concept of defense against ICBMs 
indicate enough technical feasibility that t! mtractors have recom 
mended building experimental hardware fo igainst U. S. missiles 
at a cost of about $40 million. Economic feasibility still is open to ques 
tion due to the cost of keeping a thousand satellites in orbit and 
because of their potential vulnerability to satellite interceptors. 


> Aerojet has proposed a Hylas-Star rocket stage that would generate 20,000 
Ib. thrust and have a burning time of 200-300 sec. It would use a helium- 
pressurized liquid hydrogen fuel system and be based on the Able-Star stage 
now in use. Engine would use an ablative nozzle and could send more 
than 12,000 Ib. into an escape trajectory. Stage has been proposed for use 
on the Titan II, and might also be used as a backup or follow-on to the 
Pratt & Whitney Centaur liquid hydrogen stage. 


ied for Minuteman mis- 
nd Control System, may 
p underwater communi- 
hips and submarines that 
letection. It has been 
ised to locate large masses, 


> Earth current communications techniques, | 
silk launch control and for Strategic Air Con 
also be able to provide shore-to-ship and ship-t 
cations. Another possibility is for use in locating 
are completely silent and protected against 
determined that earth current techniques can | 
but relative sensitivity has not been established 


> Jet Propulsion Laboratory is considering installing a television camera on a 
high derrick on the Surveyor soft lunar landing vehicle in order to view the 
largest possible area of the moon's surface. 
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Rolling 
Back 


1600 1800 2000 2200 2400 


The surging power of modern 20,000-pound thrust jet 
engines is being harnessed effectively by critical parts made 
of HAYNEs high-temperature alloys. Turbine seal areas are 
typical of the hot spots in which these alloys serve. Here, in 
the form of turbine seal rings, they contain the hot combustion 
gases as they roar through the various turbine stages. 

In these, and in other parts too, such as afterburner liners, 
flame holders, shrouds, and investment-cast turbine blades 
and nozzle vanes, HAYNEs alloys are resisting the punishing 
effects of long hours at high temperature. In fact, one of the 
Air Force’s latest 1500-MPH jets uses six different HAYNES 
alloys in vital parts where heat and stress would weaken 
and fatigue other materials. 

Whether investment- or sand-cast, rolled, wrought, vacuum 
melted, or air melted, there’s a HAYNEs high-temperature 
alloy to meet your needs. 


Manufacturer uses ring-roller to shape tur- Pee N ged [Ss S 


bine seal rings made of HASTELLOY alloy X 
AaAaLLows 
HAYNES STELLITE COMPANY 


Address inquiries to Haynes Stellite Company, Division of Union Carbide Corporation 


270 Park Avenue, New York 17, N.Y. Kokomo, Indiana 


“Haynes,” “‘Hastelloy,”’ and “‘Union Carbide” are registered trade marks of Union Carbide Corporation. 








New Budget Emphasis 


IAF Congress Site 


SAGE Dispute 


Mayor’s Choice 
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Washington Roundup 


Budget deliberations inside the National Aeronautics and Space Administration, 
Pentagon and White House are going beyond specific spending requests and focusing 
increasingly on their impact on the over-all U. S. econon 

This emphasis is part of the Kennedy Administration’s attempt to harness space 
and military spending to its economic recovery effort. President Kennedy's Council 
of Economic Advisers is heading a new study of the impact of this type of spending. 
One spokesman told Aviation Week the council is also trying to get “a detailed 
snapshot” of the national economy in the late 1960s t can determine how much 
space and military spending the U.S. can afford. 

Some military leaders are complaining that this new economic atmosphere is 
handicapping their weapons experts and giving the edge to budgeteers in current Penta- 
gon spending debates. NASA leaders, in contrast, are capitalizing on the Administra- 
tion’s economic interest by pointing out how space spending is uplifting depressed 
areas of the U.S. 


Next year’s International Astronautical Congress will be in Sofia, Bulgaria—the 
first ever to be held in an Iron Curtain country. It is scheduled for mid-October. The 
1963 congress will be in Buenos Aires, Argentina. Mex Yugoslavia, West Germany 
and Poland also offered to serve as hosts for the 1963 meeting. 


Debate over who should own and operate the communications satellite system 
continues without letup throughout the congressional recess. Chairman Russell B. 
Long of the Senate monopoly subcommittee will resume his hearings on the subject 
Nov. 8 and plans to call in all Federal Communications Commission members as well as 
industry leaders interested in developing the system 

Backdrop for the hearings will be communication industry’s own recommendations 
to FCC on system ownership. Revival of congressional activity is accompanied by 
debates among private groups about communications satellites. The issue, for example, 
has split Americans for Democratic Action, which wants public ownership, and the 
Communication Workers (AFL-CIO), whose president 1 only private development 
will assure the U.S. is first with the system. 


Soviet delegates to the International Astronautical Congress displayed interest in 
the Naval Research Laboratory’s work with very low f ney radio propagation con- 
ducted with the Lofti I satellite. Vladimir A. Kotelnil Soviet academician, said no 
similar experiments have been conducted with Russia tes. But he said he hoped 
to do so to determine if VLF signals can communicate with satellites half-way around 


the world. 


Argument between the Air Force and Federal Aviation Agency over the future 
use of SAGE intercept computers is delaying the release of the long-overdue Project 
Beacon report on air traffic control. Air Force need for the expensive computer system 
is diminishing. Several Air Force leaders are pressing FAA to use the system for air 
traffic control. But the Project Beacon report recommends against this. FAA Admin- 
istrator N. E. Halaby, who so far has been unable t ften Air Force opposition to 
this recommendation, now hints he may release Project Beacon as it stands. 


National Aeronautics and Space Administration is trying to keep private industry 
informed of its technical findings as the space progra rogresses. John Burke, vice 
president of the Siegler Corp. of Los Angeles, has start four-month assignment with 
the agency to help do this. 


Mayor Robert F. Wagner of New York passed up his scheduled welcoming address 
to the American Rocket Society’s Space Flight Report to the Nation (see p. 27) so 
he could open the U. S. toy manufacturers’ First Spring and Summer Toy Market Week. 
The mayor told the toy makers of his “personal admiration for the ingenuity and crea- 
tiveness of the American toy industry through the years 


Chief of Naval Operations recently received this wire from the Naval Medical 
School at Pensacola, Fla.: “Request authority for civ vn 1 Miss Jerrie Cobb to fly in Naval 
aircraft for purpose of baseline studies designed to determine fundamental differences 
between male and female astronauts. . . . 

The reply: “If you don’t know the difference already, we refuse to put any money 
into the project.” —Washington Staff 
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Finned Saturn, Boosters at ARS 


Aerojet proposal for upgraded propulsion system for Super Scout (above, 
left) would give payload capability of 1,000 Ib. in 300-naut.-mi. orbit. 
Finned Saturn model (above, center) shows addition of eight aerodynamic 
surfaces for increased static stability. Aerojet conceptual models (right) 
show contrast in size of weight-limited designs using clustered rockets 
(model at left) and cylindrically segmented, cast-in-case propellant type. 
Saturn design, left, would be 190 ft. high; one at right, 230 ft. high. 


aa = 
, 


meee "Fina ro 
Boeing model (above) shows 12-man permanent space station for 300- 
naut.-mi. orbit. Marquardt Corp. liquid-air cycle engine is shown dia- 
gramatically at left. 
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ARS Underscores U.S. Space Goals, Gaps 


New York exhibit indicates nation’s ambitions, but 
timetable for major achievements hinges on boosters. 


New York—Mockups and models dominated the American Rocket Society 
Space Flight Report to the Nation last week, demonstrating not only the 
nation’s glowing and growing ambitions in space but also the distance it must 
travel to turn concepts into hardware to fulfill these ambitions. 

This gap was underscored by Dr. James A. Van Allen, discoverer of the 


earth’s radiation belts, who used his nominal topic of education for space 


science and technology and the role of universities in space research (see p. 21) 
as a basis for comment on broader aspects of the nation’s space programs. 
There is, he said, a “great chasm” between the “immense and rapidly growing 
ambitions in the field of space exploration, both manned and unmanned,” 
and the nation’s competence to achieve these ambitions. 


Though all Dr. Van Allen’s opinions 
were not universally shared here, 
speeches, technical sessions and com- 
ments by leaders of the country’s space 
effort all recognized the existence of a 
gap between proposal and performance. 
Four years after Sputnik I, for example, 
the primary limiting factor in the U.S. 
program still is powerplants, and the 
national booster program is sprinkled 
with uncertainties. 

Such basic decisions as whether man 
will be placed on the moon by direct 
flight or through the use of orbital 
rendezvous, what type of vehicle will 
be used for the mission, and how large 
the Apollo spacecraft that will carry 
him can be, are still unresolved. 

Key to these questions will be the 
report of the Large Launch Vehicles 
Group headed by Dr. Nicholas Golovin 
of National Aeronautics and Space Ad- 
ministration, which is due to report by 
Nov. 1. This is a joint Defense De- 
partment-NASA group, and final de- 
cisions on powerplants in all thrust 
classes have been withheld for 90 days. 

Most of the basic decisions affecting 
the Apollo and its boosters for various 
missions are expected to be made by 
the end of this year. 

Possibility that NASA will shift its 
Apollo manned lunar landing mission 
from direct ascent to rendezvous was 
apparent in remarks made by NASA 
Administrator James E. Webb and 
Wermher von Braun, director of the 
agency’s Marshall Space Flight Center. 

Von Braun said the flight techniques 
under active consideration for the 
Apollo lunar mission have narrowed to: 
e Payload assembly in orbit, using four 
Saturn C-3 boosters, each of which 
would carry 100,000 Ib. into an earth 
orbit. 

e Use ot the Saturn C-4 on two as- 
sembly-in-orbit flights. The C-4, using 
a cluster of four Rocketdyne F-1 en- 
gines, doubles the C-3 payload. Saturn 
C-3 is a cluster of two F-1 engines. 

e Direct ascent, with a Nova vehicle 


based on a booster cluster of eight F-1 
engines. Nova could carry the 160,000- 
lb. Apollo payload in one direct flight. 

The Apollo spacecraft configuration 
cannot be frozen until a decision is 
made on the course NASA will follow 
in the mission trajectory, but Webb 
said the F-1 engine is the pacing item; 
the spacecraft is not. 

NASA last week received Apollo 
spacecraft proposals from five contract- 
ing teams, headed by General Dynamics, 
General Electric, Martin, McDonnell 
and North American (AW Sept. 4, 
p. 23). Each team made oral presenta- 
tions and the written and oral material 
went to a NASA source selection board 
late last week. Webb said an Apollo 
vehicle contract will be awarded before 
the end of the year. 

Von Braun said the basic flight tra- 
jectory decision will mean NASA will 
build either the C-3 or C-4 Saturn 
vehicle, but not both. Webb, who has 
not missed an opportunity since mid- 
September to emphasize NASA studies 
on rendezvous (AW Sept. 18, p. 26) 
said assembly in orbit potentially is the 
fastest, best, cheapest and most reliable 
flight technique for manned lunar land- 
ing. The problem, according to von 
Braun, is that all aspects of rendezvous 
are not understood. 

NASA plans to evaluate rendezvous 
with at least one mission during Fiscal 
1962, with two programs being con- 
sidered. One involves an attempt to 
join an Agena chaser vehicle with a 
Project Mercury capsule, and the other 
is to use a Scout-launched homer to join 
with a Mercury capsule target. The 
agency will spend $8 million on rendez- 
vous development during the fiscal vear. 

Webb estimated that rendezvous 
could cut a year and possibly two years 
from the manned lunar landing time- 
table over a direct ascent, because the 
smaller F-1 booster clusters will be 
available before the eight-engine Nova. 

Complicating the NASA decision is 
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the solid propellant Nova program. 
The solid Nova is being developed un- 
der Air Force Systems Command man- 
agement to NASA’s specifications as a 
paral] rogram with the liquid-fueled 
Nova r development by NASA. 
Air Force is studying a family of 
id propellant launch vehicles, 
ndard Launch Vehicles 
SL\ the rendezvous technique 
inst the mammoth, multi-clus- 
tered »f the 20 million Ib. thrust 
Nova Using clustered 120-in.-dia. 
in th stage, but single 120-in. 
engines in the upper stages, USAF is 
advancing the argument that this sys- 
provide an_ operational 
launch ability in shorter time, in- 
creas ich vehicle reliability and 
simplify guidance and control problem. 
Air | ilso is investigating the 
imits that man can safely 
space. Ling-Temco-Vought 
n experimental restraint sys- 
developed under Aeronau- 
Division sponsorship that 
1 man against an impact 
Some bioastronautics ob- 
licated that USAF is inter- 
knowing man’s survivability 
high g loads, since this is 
ne of the pacing factors 
spacecraft re-entrv. USAF’s 
ypparently is this: The higher 
the g that the pilot can take, 
the vw the re-entry corridor; the 
wide! rridor, the less sophisti- 
cated guidance and control and 
midc correction propulsion  sys- 
tems simpler these systems are, 
the light their weight; the 
ymplexity, in turn, will 
ndezvous operation and 
the logist nvolved in assembling 
the la ticle and spacecraft and 
the time necessarv to de- 
velop t iplete manned svstem. 
NASA takes the opposite _ tack. 
Apoll fications, for example, call 
for a crew to experience less than 12g 
on its to earth after a lunar 
landing rcumlunar mission. This 
factor, ned with a lift-drag ratio 
of 0.5, necessitate a corridor be- 
tween 30 mi. wide—a small tar- 
get that will require a very precise 
guidance and control system and a mid- 
course ection system capable of 
10-min ring time. NASA’s ap- 
proach re cautious and has a lower 
risk fact it involves greater systems 
complexity and longer lead times. 
Conti between the proponents 
of liquid solid propellant systems 
still cont s, with both sides able to 
show continuing advances in their tech- 
nologi« 5 
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that neither system is the one answer to 
all problems. Current examination of 
propulsion systems for space flight is 
being conducted on the sole basis of the 
mission to be flown. These studies, at 
this stage of engine development, clearly 
underline the superiority of the liquid- 
propellant high-energy system as the 
best selection for upper stages of space 
vehicles. 

But selection is not so simply de- 
termined for other stages of space vehi- 
cles. Currently the choice is heavily 
weighted on the side of the liquid-pro- 
pellant system, primarily because it has 
accumulated a larger backlog of exper- 
ience and technical history than the 
large solid type. Rocketdyne’s I’-] 
engine, rated at 1.5 million Ib. thrust, 
is a going program, with a sizable 
amount of running time on_ thrust 
chamber and ancillary systems behind 
it. The company’s J-2 upper-stage en 
gine, operating on liquid hydrogen and 
liquid oxygen and developing 200,000 
lb. thrust, is well advanced in develop- 
ment. 


Solid Rocket Technology 


Solid rocket technology, in contrast, 
still has to produce the huge diameter, 
long-burning-time grains needed for 
space missions. Segmented rockets ap- 
pear now to offer the most promising 
solutions, but so far the largest unit 
fired—Aerojet-General’s 100-in. engine 
—has developed 500,000 Ib. of thrust, a 
far cry from the multi-million-pound 
ratings necessary for space missions. 

The problem is complicated by a 
number of factors which reflect ac- 


curately the real difficulties of the mis- 
sion profiles, and the complexity of the 
over-all system required. 

Development time and cost are im- 
portant, but not overriding considera- 
tions in the final choice of propulsion 
systems. Other major elements are 
stage build-up, vehicle compatibility, 
structure and guidance considerations, 
and implications of the launch process 
itself. 

The evidence now available, said 
NASA’s Elliot Mitchell, does not dem- 
onstrate the superiority of  cither 
approach. 

There is further argument within the 
ranks of the solid-propellant proponents, 
who are split generally into two camps: 
those who believe huge motors can best 
be made in one piece, and those who 
feel only the segmented approach is 
feasible. William Cohen, also of NASA, 
pointed out that there is no propellant 
plant in existence that can make a 
motor containing a million pounds of 
propellant, and measuring 15 ft. in 
diameter by 70 ft. long. 

New techniques of on-site mixing and 
pouring, setting the enormous engine 
upright in a floodable basin for casting, 
and shrouding it for water transporta- 
tion to the launching site, have been 
suggested as possible solutions. 

Segmented engines, cast in pieces and 
transported to the launch site for as- 
sembly and firing, represent the general 
approach taken by the opponents of 
the one-piece engine. They say the 
development of reliable joints between 
adjacent segments means over-all levels 
of reliability can be reached which are 





mass fraction by about 3%. 





Glass Fiber Minuteman Proposed 


New York—Air Force is considering an advanced version of the Minuteman solid 
propellant missile which would consist of an all glass fiber airframe, propellants of 
higher specific impulse and a second generation inertial guidance system. 

USAF has recently awarded Thiokol Chemical Corp., manufacturer of the first 
stage, a contract for motors using glass fiber cases identical in size and shape to the 
steel cases now being built by several companies under subcontract to Thiokol. H. I. 
Thompson Fiber Glass Co., Los Angeles, Calif., will develop the new cases. 

Hercules Powder Co., manufacturer of the third stage, already uses a glass 
fiber case. Aerojet-General, which has been fabricating second stage cases from 
titanium and steel, has made and tested a number of glass fiber units. 

Space Technology Laboratories, which is still performing systems management and 
technical direction of ballistic missile weapon systems for the Air Force, is under- 
stood to be skeptical of this new concept because of the buckling problem that 
might be encountered with the glass fiber shells. USAF, however, is interested 
enough in the greater range and heavier warhead possibilities offered by the advanced 
Minuteman that it has ordered tests to prove out the concept. 

Industry sources indicate that an all glass fiber airframe might increase the missile’s 


All three companies are working on new propellants. Initially, Aerojet, Hercules 
and Thiokol will improve the specific impulse of the propellants now used in 
Minuteman in small arithmetic progressions, but all three are working on completely 
new fuels. One source indicated that liquid and gas secondary injection is also 
being considered for thrust vector control, with the latter technique—bled from the 
combustion chamber—being favored at present. 

Autonetics Division of North American Aviation is now developing a lighter 
weight inertial guidance system, with a greater memory storage capacity. 








not inferior to those of the typical one- 
piece motor, 

But whether the solid-propellant sys- 
tem is built in one chunk or from many, 
there is still one very difficult problem 
remaining: man-rating the engine. Abort 
of a mission may be necessary, and 
elaborate systems have been devised to 
make escape possible from current and 
visualized liquid-propellant rocket sys- 
tems. These systems use a variety of 
sensors which monitor the many pres- 
sures, flow rates or pump velocities, and 
which can quickly detect something 
going wrong. There are comparable 
parameters to watch on a solid-propel- 
lant rocket—chamber pressure, case 
burn-through or overheating—but no 
current system exists for an abort sys- 
tem based on those factors. 

Assuming a lunar soft-landing mission 
and return, T. E. Myers and S. C. 
Britton of North American Aviation’s 
Rocketdyne Division studied the solid- 
propellant system requirements and con- 
cluded they could provide a better way 
to do the job than liquid-propellant 
powerplants. 

Today’s better solids, they say, can 
show mass fractions of about 0.91 using 
lightweight metal cases, and up to 0.95 
with plastic bonded fiber glass housings. 
But if these have to be segmented units, 
then the fraction must drop to about 
0.89 and 0.93. 

Current solid propellants deliver 
specific impulses between 240 and 290 
sec. depending on the chemical combi- 
nation chosen and the operational alti- 
tude. The authors say that using nitro- 
nium perchlorate, a new oxidizer, the 
minimum figure may be raised as high 
as 265 sec. But the easiest way to in- 
crease the specific impulse is to load the 
propellant with beryllium, substituting 
it for the aluminum commonly used 
now. This substitution raises specific 
impulses by 15 to 20 sec. It also raises 
the problem of toxicity, both in fabrica- 
tion and at the firing site. Even with 
this hazard, Myers and Britton believe 
beryllium will be useful in upper-stage 
vehicles or lunar-return launch vehicles. 

The consumable-case concept, in 
which the outer portion of the propel- 
lant grain is made strong enough to take 
some of the chamber pressure load, 
offers another alternative for increased 
performance. The Rocketdyne authors 
said one approach under development 
by their company promised to give 
mass fractions as high as 0.97, equivalent 
to raising the delivered specific impulse 
by 25 to 35 sec. 

But they warn the production capac- 
ity of various chemicals must be in- 
creased considerably if supply needs are 
to be met. For a space program requir- 
ing one launching a month of vehicles 
using typical composite propellants, the 
annual usage of ammonium perchlorate 
would be 46,000 tons. This is con- 
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siderably more than the current produc- 
tion of the chemical, and most of that 
current production goes to other uses. 

Finally, Myers and Britton suggest 
on-site loading, using new processing 
techniques which would reduce mixing 
time, temperature and friction. Tech- 
niques based on slurries, carriers, or 
solvent concepts look promising. 

Importance of developing a space- 
craft rendezvous capability was empha- 
sized again by Edwin G. Johnsen of 
NASA, who said the large nuclear- 
powered spacecraft needed for planetary 
missions will have to be assembled in 
orbit. Johnsen said he personally be- 
lieves that “within the foreseeable 
future, we will be planning a U.S. Orbit 
Test Facility.” 

A nuclear vehicle for planetary flights 
would weigh an estimated 900,000 to 1 
million Ib., Johnsen said, and would 
have three stages propelled by engines 
having nuclear-thermal powers in the 
1,000 to 8,000 megawatt range. These 
engines should be pre-flight tested, 
probably with a full power run of the 
engine, before leaving orbit on a plane- 
tary trajectory, Johnsen said. 

This, he believes, will require an 
orbital test facility including a liquid 
hydrogen storage and transfer system; 
rocket propellant to keep the facility in 
its proper altitude and orbit path; auxil- 
iary power, probably supplied by a 
small nuclear generator, and a life sup- 
port system where personnel can eat 
and sleep in the several days that as- 
sembly and test will require. 

Earth-based radio midcourse guid- 
ance will be sufficiently accurate for 
the majority of unmanned missions to 
the moon and nearer planets, but a 
vehicle-borne celestial navigator does 
appear necessary for missions to more 
distant planets such as Jupiter and 
Saturn, J. R. Scull of Jet Propulsion 
Laboratory told the ARS. 

For interplanetary missions, an ap- 
proach guidance system which goes 
into operation at a distance of one or 
two million miles from the planet, using 
angular measurements to celestial bod- 
ies relative to the target planet, can 
reduce guidance error from a few thou- 
sand miles to a few tens or hundreds 
of miles, Scull predicted. 

NASA’s funding of electric propul- 
sion developments is expected to total 
$9.7 million in Fiscal 1962, compared 








ARS Coverage 


Coverage of the American Rocket So- 
ciety’s Space Flight Report to the Nation 
was handled by a team of Aviation Week 
editors composed of David A. Anderton, 
technical editor, Evert Clark, Washing- 
ton bureau chief; Philip J. Klass, avionics 


editor, and Edward H. Kolcum and 


George Alexander, space technology. 











million, Debus said. 


around umbilical connector arms. 





Saturn Launch Pad Changes 


New York—Saturn Complex 39, being designed to handle the C-3 launch vehicle, 
will be a significant departure from other launch complexes at the Atlantic Missile 
Range in order to meet the rapid firing schedule planned for the vehicle, Dr. Kurt 
Debus, director of the National Aeronautics and Space Administration’s AMR 
Launch Operations Directorate, told the American Rocket Society here. 

The complex will combine assembly and checkout into a single shed area with 
a double bay. Assembly will be on a railroad flat car, about 20,000 ft. from a bare, 
concrete pad. Time lag from shed assembly to pad checkout will be eliminated, 
and launch can be made within a week from the time the vehicle reaches the pad. 

Complex 34, the first Saturn complex, can accommodate only four vehicles a 
year, with two months of pad time and a month to rehabilitate the pad after launch, 
Debus said. With a series of two or three assembly-checkout sheds, the new complex 
can handle launch of 32 vehicles per year. 

Complex 39 will cost an estimated $190 million, but if standard construction 
techniques were used, eight pads would be required and would cost about $360 


Capability to launch large solid propellant vehicles can be added simply by con- 
structing another assembly building, he said. 

Under the present system, a service tower is required for access to the vehicle 
and to protect it from high winds. The tower is replaced at Complex 39 by catwalks 








with $3.3 million in Fiscal 1961 and 
$1.1 million the previous year, USAF 
Capt. Richard J. Hayes, assigned to 
NASA, told the conference. Hayes es- 
timated that electric propulsion fund- 
ing would increase dramatically, reach- 
ing perhaps $50 million by 1965. 

Dr. A. T. Forrester of Electro-Optical 
Systems, Inc., which is developing 
cesium ion engines for both NASA and 
Air Force, said that his company has 
made “considerable advances” in _per- 
formance since it announced the opera- 
tion of an ion engine nine months ago 
which produced three millipounds of 
thrust with 65% over-all efficiency. 

NASA plans to test ion engines built 
by Hughes, its own Lewis Research 
Center and by Electro-Optical Systems 
during 1962 in capsules launched into 
ballistic trajectories of about one-hour 
duration by Scoyt boosters. 

Rapid progress in the field of elec- 
tric propulsion has focused attention 
on the lack of suitable long-life, mod- 
erate-level electric power supplies for 
powering such engines on long space 
probes. 

The Snap-8 nuclear turbo-electric 
space power system, capable of gener- 
ating 30 kw., suitable for powering an 
electric propulsion unit on a_ useful 
space probe, is not scheduled for its 
first feasibility flight until 1965. 

A nuclear thermo-electric system with 
lower power capability might be avail- 
able sooner. However, new thermo- 
electric materials capable of long-life 
operation at higher temperatures in the 
1,100F to 1,500F range are sorely 
needed, G. M. Anderson of the Atomic 
Energy Commission said. 

Even the long-used low-power sili- 
con solar cells are not without prob- 
lems when used on satellites operating 
in the Van Allen radiation belts. Solar 
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cells of tl 
satellite orbited at 
most int part 
inner belt 
voltage aft 
protect« 


PNP type on a Discoverer 
1,850 mi. (in the 
of the Van Allen 
rienced a 31% drop in 
days exposure when 
1 6-mil-thick cover glass, 
and a 14 rop when protected by a 
60-mil-thick glass, Lockheed’s Charles 
Burrell rted. Solar cells of the 
NPN type experienced only a 7% drop 
when p | with a 60-mil glass, 
Burrell s 
Very 
velopme! Nf 
cells, exp 


raging progress in the de- 
gallium arsenide solar 
) be far more radiation 
resistant ported by Dr. Paul Rap- 
paport of Radio Corp. of America. 
Tests to indicate that gallium ar- 
senide lls should be 10 times 
more res to protons and 2 to 10 
times m stant to electrons than 
silicon cel Rappaport said that RCA 
has recently achieved conversion efh- 
ciencies with gallium arsenide that ap- 
proach th f silicon. Rappaport 
quoted no figures but this statement 
should pl gallium arsenide con- 
version eff achieved by RCA at 
about 12 
Much of the 
structures 
lunar mis 
structural 


technical discussion on 
materials was geared to 
and several different 
ncepts were described as 
being under serious study for a lunar 
landing or an earth return mission. 
Concepts showing the most promise 
are mate! deformation using a 
frangible tube to attenuate shock, col- 
lapsible shells, gas bags and_ retro- 
rockets 
Speakers 
been foun 


uid material buckling has 

be much more predict- 
able than had been theorized, but like 
other methods of lunar landing, its suc- 
cess depends on a small horizontal 
velocity. 
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NASA Apollo concept houses three-man crew 
for circumlunar trip and ballistic re-entry. Escape 
tower at top and general layout of capsule shows 
strong influence of Mercury experience. 
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Ion engine flight-test package is modeled in this conceptual design of RCA’s SERT 
(Space Electric Rocket Test) vehicle to be launched late next year by a Scout rocket. 
Electric engine packages, represented by grid-faced cylinders, will be used to spin and 
despin the 30-in.-dia. vehicle above altitudes of 100 mi. 


oe Space Designs 
2 Shown at Rocket Society 
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Grumman OAO (Orbiting Astronomical Observatory) is shown in first full-size represen- 
tation of the design. Huge paddles are solar cell arrays for power collection. 
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en fuel pumped through 
prop. te assembly of segmented 


Aerojet Nerva engine model shows basic layout of engine to be developed as first flying article in Rover | 
for a nuclear-rocket test vehicle compatible with NASA’s Saturn booster shows conventional cycle 


nuclear reactor for heating and exhausted through nozzle (center, right). Hercules Powder Co. 
solid rocket and nozzle, filament wound from servicing towers (below). 

















S-1B booster configuration. 


26 (AW Sept. 18, p. 26). 


ment and assembly. 


before the end of the year. 


Technology Laboratories. 


Aviation Corp. 





Saturn S-1B Booster Bids Invited 


Washington—Twenty-seven prospective bidders have been asked to submit pro- 
posals by Nov. 8 for the design, development, manufacture and test of the Saturn 


The S-1B is a cluster of two Rocketdyne F-1 engines, each with a thrust rating 
of 1.5 million Ib. No pre-proposal bidders’ conference will be held on the project, 
since all but seven of the prospective bidders attended a Saturn S-1 conference Sept. 


Both S-1 and S-1B will be manufactured at the Michoud, La., facility, recently 
acquired by the National Aeronautics and Space Administration (AW Sept. 11, p. 
30). The S-1 contract will be essentially assembly, and S-1B will be complete develop- 


NASA decided to split the Saturn boosters into two contracts, and to award both 


Bidders invited to make proposals on the S-1B who were not invited to the S-1 
conference are Acoustica Associates, Inc., Curtiss-Wright Corp., Fairchild Stratos 
Corp., B. F. Goodrich Co., Pratt & Whitney, Radio Corp. of America and Space 


Companies invited to bid on both projects were Aerojet-General Corp.; American 
Machine & Foundry Co.; Avco Corp.; Boeing Co.; Brown Engineering Co.; Chance 
Vought Corp.; Chrysler Corp.; Douglas Aircraft Co., Inc.; Ford Motor Co.; 
General Dynamics Corp.; General Electric Co.; General Motors Corp.; Hayes 
Corp.; Kaiser Fleetwings, Inc.; Lockheed Aircraft Corp.; Martin Co.; North American 
Aviation, Inc.; Northrop Corp.; Packard Bell Electronics, Inc., and Republic 








AEC Will Expand Site 
For Pluto Engine Tests 


Washington—Atomic Energy Com- 
mission will spend $6 million to expand 
its Nevada test site so it can evaluate 
a flight-type reactor as the next step in 
the Pluto nuclear ramjet program. 

AEC announced last week that the 
Tory IIA-]1 reactor underwent tests 
Sept. 28, and Oct. 5 and 6. The com- 
mission did not disclose what power 
levels were reached, but advance plans 
called for testing the reactor at full 
power. 

Tory IITA-1, AEC said, was tested 
for “about one minute,” temperatures 
“in excess of 2,000F”’ were reached and 
emission of radiation was “negligible.” 
Unofficial sources said the tests were 
very successful, but AEC did not char- 
acterize them. 

Dr. Theodore C. Merkle, associate 
director of the Lawrence Radiation 
Laboratory, recently said that if the 
full-power Tory IIA-1 tests were success- 
ful, AEC would skip construction of the 
Tory IIA-2 reactor core and go directly 
into testing the Tory IIC flight-type 
reactor. 

AEC has asked for bids to expand 
the Tory IIC testing facilities at the 
Nevada site. AEC will expand its air 
storage supply from 120,000 Ib. to 1 
million Ib. capacity and build more air 
heating equipment. Also, the contrac- 
tor will install about $500,000 in addi- 
tional government equipment at the 
site. 

Norman Engineering Co. of Los 
Angeles has the specification material 
for prospective bidders. Bids are sched- 
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uled to be opened Nov. 7 at AEC’s 
Las Vegas office. 

The Pluto nuclear ramjet engine is 
being developed to power Slam—Air 
Force’s supersonic, low-altitude guided 
missile. Air Force hopes to get $41 mil- 
lion in Fiscal 1963 and $30 million in 
Fiscal 1964 for its part of the Pluto 
program. This would be a sharp in- 
crease from the $7 million appropriated 
for that project in Fiscal 1962 (AW, 
Sept. 4, p. 26). 

Dr. Harold Brown, defense director 
of research and enginecring, is now 
evaluating Slam. An ad hoc committee 
he named to evaluate the Pluto project 
finished its report last week. Develop- 
ment of Pluto through the flight test 
stage is expected to cost $500 million, 
with the Air Force spending $400 mil- 
lion and AEC $100 million. 


North American X-15 
Reaches 215,000 ft. 


Edwards AFB, Calif.—X-15 rocket 
research aircraft was pushed to a record 
altitude of 215,000 ft. by Maj. Robert 
M. White on Oct. 11. The previous 
maximum altitude was 169,000 ft. 

Despite a high overcast in the vicinity 
of the launch area over Mud Lake, 
Nev., which threatened to cancel this 
20th powered X-15 flight, the rocket- 
powered craft dropped from the B-52 
at 45,500 ft., 200 mi. northeast of here. 

White established a climb angle of 
35 deg. at full power with the speed 
brake deployed to prevent maximum 
speed buildup. Control of the craft was 
switched from conventional aerody- 
namic surfaces to reaction control jets 


150,000-ft. altitude 


when the was 
passed. 

Maximum speed attained was at 
engine burnout 79 sec. after launch at 
an altitude of 125,000 ft. Maximum 
speed attained was 3,477 mph. or Mach 
5.01. The X-15 coasted to its maximum 
altitude while White maintained atti- 
tude with the reaction system. He also 
used this system to establish preliminary 
attitude on re-entry during which gravity 
forces built up to 4.5g. Maximum 
surface temperature was 900F. White 
experienced 2 min. of weightlessness 
during the ballistic portion of the X-15 


flight. 


Use of A-Bombs Seen 


In Hurricane Control 


Washington—Weather Bureau scien- 
tists are planning to bomb hurricanes 
with high explosives—possibly including 
nuclear devices—in their search for 
methods of controlling or killing these 
destructive storms. 

Dr. Francis W. Reichelderfer, chief 
of the bureau, emphasized that any 
such attempts are fraught with technical 
dangers as well as political dangers. 

Politically, control attempts could 
backfire. As an example, Dr. Reichel- 
derfer said that if some measures had 
been taken with Hurricane Carla, 
which last month struck the Texas 
coast, and the storm had veered toward 
Mexico, the repercussions would have 
proved embarrassing to the United 
States. 


Zeus Destroyed After 


Second Test Launch 


Pt. Mugu, Calif.—Second Army Nike- 
Zeus anti-ICBM to be launched from 
Pt. Mugu, Calif., was automatically de- 
stroyed at the end of first stage burn- 
ing when at least one component of 
the weapon system failed. 

The sequence of events was slightly 
different from the first Pt. Mugu test 
of the Western Electric-Douglas missile 
which also was destroyed after several 
seconds of flight (AW Sept. 18, p. 34). 

In the second test, separation oc- 
curred but there was no ignition of the 
second stage. The destruct packages 
were triggered a moment later. An 
Army spokesman agreed that there 
must have been a second malfunction 
that caused a deviation from course 
because the range shortening caused by 
the failure of one stage to ignite would 
not have produced a hazard any greater 
than booster fall-out. 

The Army announced that some 
test objectives were met. First stage 
operation and separation were success- 
ful and test control commands were ac- 
cepted and executed. 
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Comsat Programs Pushed for 1962 Orbits 


New York—By the end of 1962, the 
U.S. hopes to have four different active 
communication Satellites and_ several 
passive types in orbit: Defense Depart- 
ment’s Project Advent, American Tele- 
phone & Telegraph Co.’s Tel-Star (new 
name for satellite formerly known as 
TSX), the National Aeronautics and 
Space Administration’s Project Relay, 
built by Radio Corp. of America, and 
NASA’s Project Syncom, built by 
Hughes Aircraft Co. 

New details on the Defense Depart- 
ment and NASA communication satel- 
lite programs and schedules were dis- 
closed here during the American Rocket 
Society conference last week. 

First of three Advent satellites in- 
tended for low-altitude circular inclined 
orbits of approximately 6,000 mi. is 
scheduled for launch by an Atlas/Agena 
B vehicle next summer from the At- 
lantic Missile Range. 

Objective will be to obtain flight test 
data on performance of major satellite 
subsystems such as the attitude stabiliza- 
tion system. 

These will be followed by high-alti- 
tude orbit launches using an Atlas/Cen- 
taur. The first two of these will use 


direct injection which is expected to 
permit siting the satellite at 22,300-mi. 


altitude along the equator at approx- 
imately 105 deg. west longitude, Dr. 
George E. Mueller, vice president of 
Space Technology Laboratories, told 


the ARS. 
‘Walking’ Orbit 


If successful, the next step will be 
to use a “walking” or “drift” orbit 
which enables a satellite to be placed 
at any longitude around the globe. This 
involves placing the Centaur initially 
into an elliptic orbit, whose period is 
slightly less than 24 hr. so that the 
satellite effectively drifts east relative 
to the earth. 

The Centaur will again be fired when 
the vehicle is over the equator, initiating 
the walking orbit until the satellite is 
at the desired longitude at which time 
its hot gas propulsion is usea to halt 
motion relative to the earth. 

First Advent launch by an Atlas/Cen- 
taur to synchronous orbit is not expected 
to take place before mid-1963, Victor 
I’. Evans, deputy assistant director of 
defense research and engineering fot 
communications, told the ARS. 

In reply to a question about reports 
that the Advent satellite was over its 
design objective weight of 1,000 Ib., 
Evans said that figures as high as 1,272 
lb. have been projected, but the weight 
is expected to drop to the target figure 
by the time of launch. 

The AT&T Tel-Star satellite is sched- 


uled for launch during the second quar- 
ter of 1962, followed by RCA’s Project 
Relay in the third quarter and the 
Hughes Syncom in the fourth quarter, 
NASA’s Daniel G. Mazur reported. Tel- 
Star is expected to weigh about 160 lb., 
relay about 120 lb. and Syncom about 
60 Ib., Mazur said. 


Advent Details 


The complete Advent satellite will 
provide two two-way radio channels, 
each capable of handling 500,000 bits 
per second of data or 12 voice channels. 
Satellite transmitter radiated power will 
be one watt. Electric power totaling 
about 600 watts will be provided by 
solar cells, with storage batteries pro- 
vided for use when vehicle is in earth’s 
shadow. 

Infrared sensors will be used to keep 
solar cell paddles aligned with the sun, 
while other infrared sensors will serve 
to keep the satellite antenna aligned 
with the earth, hopefully to within two 
degrees of the vertical. Motor-driven 
inertia wheels and a cold (nitrogen) gas 





Comsat Planning 


A proposal that all government depart- 
ments, agencies and bureaus analyze the 
possible application of communication 
satellites within their own fields, and 
prepare short- and long-range programs 
to serve as guidelines for a government 
panel of experts which would be formed 
to study required frequency allocations, 
will be introduced when Congress re- 
convenes in January, Sen. Warren G. 
Magnuson (D.-Wash.) told the ARS 
conference. If communications 
programs to the underdeveloped areas of 
the world will provide information and 
instruction that will enable the peoples 
living in those areas to increase their own 
food production, improve their living 
standards and their health, acquire tech- 
nical knowledge they have not possessed 
before and enable the uneducated mil- 
lions to read and write, and help them 
protect themselves against the most disas- 
trous effects of typhoons and floods, these 
many objectives of our vast and costly 
foreign aid program will be in a measure 
achieved, thus permitting a reduction in 
the annual billion-dollar appropriations 
for this assistance. 

“Possibly the savings in this area might 
offset the costs of global satellite tele 
communication services. But . . . it is 
certain that this government would de- 
rive rich dividends in good will, in friend- 
ship, and in understanding, all of which 
may be crucial to our success in the 
world struggle .. . .” 
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propulsion system with nozzles distrib- 
uted over satellite surface will provide 
the motive power for vehicle stabiliza- 
tion. 
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In addit to three types of active 
satellites ned for launch next vear 
by NASA, the agency also plans to 
orbit passive communication 
satellites launch, planned from the 
Pacific M Range, will be a low 
altitud f a 100-ft.-dia. Echo II, 
to tes rough sphericity and 
effect of n pressure on the orbit. 
A Thor/A B will be the launch 
vehicle. A experiment calls for 
orbiting t passive structures equally 
spaced 1,500 to 1,700 mi. 
altitude f more detailed lifetime 
studies to evaluate usefulness of 
passive sa it the higher altitudes, 
Mazur Present plans call for 
launch f PIR, possibly into a polar 
orbit, us n Atlas/Agena-B. Satel- 
lites then s may be rigidized spheres 
or other of structures capable of 
providing modest signal gain. 
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DOD Seeks Single SAC-Polaris Command 


By Larry Booda 


Washington—Unified strategic com- 
mand which would combine the Air 
Force Strategic Air Command and the 
Navy’s Polaris missile submarine and 
attack aircraft carrier fleets has been 
proposed to the President by Secretary 
of Defense Robert S. McNamara. No 
decision has been announced. 

The combination would be the force 
which fits the “package program” def- 
nition of Central War Offensive Forces. 
The first major move in this direction 
came Sept. 19 when the unification of 
the Tactical Air Command and _ the 
Strategic Army Command was an- 
nounced. TAC-STRAC fulfills the defi- 
nition of General Purpose Forces. 

Package programs were sent to the 
services as guidelines in preparation of 
the Fiscal 1963 budget (AW July 24, 
p. 34, July 31, p. 24). They proposed 
a total Defense Department budget of 
$52.5 billion, but McNamara has told 
the services verbally that he expects to 
reduce the sum by $2.5 billion and in- 
structed them to do their own trim- 
ming. 


Assistant Defense 


Secretary of 


(Comptroller) Charles J. Hitch has al- 


ready begun action to revise the pro- 
gram packages radically by next spring. 
This will be accompanied by further 
force unifications 


More Mergers Expected 


Indicattons are that a Continental 
Defense Command, a Sea Defense 
Command (anti-submarine warfare) and 
a Supply and Support Command will 
be created in the near future. 

Already in existence are the Defense 
Intelligence Agency, Defense Supply 
Agency, Defense Communications 
Agency and the Defense Atomic Sup- 
port Agency. The first three are of rela- 
tively recent origin. 

Eventually, no service will have direct 
operational control of any of its combat 
forces. This has already happened to 
the Air Force. SAC reports directly to 
the Joint Chiefs of Staff, and now TAC 
is in a unified command. The Navy 
has fought any encroachment of its con- 
trol of Polaris submarines, insisting that 
they are an integral part of fleet opera- 
tions. The attack carrier forces are in 
a gray area, having both a nuclear offen- 
sive mission and ability to perform 
troop-support functions. They were not 
included in the TAC-STRAC unifica- 
tion, however. 

As they were sent to the services, the 
program packages were for Central War 
Offensive Forces; Central War De- 
fensive Forces and Civil Defense; Gen 
eral Purpose Forces; Sealift-Airlift; 
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Reserve and National Guard; Research- 
Development-Space; Service-wide Sup- 
port; and the Department of Defense. 
DOD appropriations include funds for 
the agencies mentioned above. 

The defense budget process has been 
speeded up for Fiscal 1963. In the 
past, guidance has been sent from DOD 
to the services about the middle of 
August, allotting them about six weeks 
to prepare submissions. 

This time, however, the services were 
busy preparing program package data for 
the defense comptroller. Guidance was 
received carly this month in the form 
of a document which outlined more 
than 300 weapon systems, forces and 
programs under the eight package cate- 
gories. 

Each service thus must act rapidly. 
Its policv-setting group must settle 
internal conflicts and then the working 
level prepares the submission for trans- 
mission to the Secretary of Defense by 
8 a.m. Oct. 23. There is some doubt 
whether all the services will be able to 
meet this schedule. Requests for delay 
are expected. 

Service submissions will be in the 
standard category form such as person- 
nel, operations and maintenance, pro- 
curement, construction, public enter- 
prise funds, research, development, test 
and evaluation and military assistance. 
After they are returned to DOD they 
will be re-converted to the program 
form by Nov. 15. 

No change in the category form in 
which the budget goes to Congress is 
anticipated because the controls exer- 
cised there over service spending would 





TFX Bidders’ Conference 

Preliminary bidders’ conference on the 
Air Force-Navy TFX tactical fighter was 
scheduled for today at the Aeronautical 
Systems Division, Wright-Patterson AFB. 
Bids for the twin-engine, variable geom- 
etry wing aircraft are due Dec. 6 (AW 
Oct. 9, p. 24). 

Companies which plan to enter the 
competition are the teams of Convair 
and Grumman, and Republic and Chance 
Vought, along with the individual com- 
panies, North American Aviation (com- 
bining the Downey and Columbus divi- 
sions), Douglas, Boeing and Lockheed. 
Each of the teams combines Air Force 
with Navy production experience. 

Powerplants considered capable of 
meeting the specifications are the Gen- 
eral Electric MF295, the Allison AR168 
and the Pratt & Whitney TF30. De- 
tails of the engines have not been re- 
vealed but they all are in the 10,000-Ib.- 
plus class. 
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be radically changed if the document 
were submitted in program form. Pro- 
graming, however, will remain as a tool 
of the executive branch. 

Next step is final review by the Secre- 
tarv of Defense and transmission to the 
Bureau of the Budget. From then until 
final approval by the President there is 
a constant flow of correspondence and 
conferences to settle differences between 
the Bureau of the Budget and DOD. 
These changes, suggested or mandatory, 
are passed back to the services to be 
worked out. 

Ordinarily, final approval is forth- 
coming the first week of December and 
the budget document goes to the Gov- 
ernment Printing Office. The final ap- 
proval goal date this vear, however, is 
Dec. 15. There is considerable doubt 
whether this deadline will be met. The 
budget document for the entire execu- 
tive branch must be printed and ready 
for submission to Congress by the statu- 
tory date of Jan. 20. 

There are indications that many ad- 
justments will be made to the $50-bil- 
lion goal. Principal change will result 
from further cost effectiveness scrutiny 
of weapon systems. Distribution among 
the services will be roughly $20 billion 
for the Air Force, $15 billion for the 
Navy, $12 billion for the Army and the 
remainder divided equally between mili- 
tary aid and DOD. 


Reduction in Manpower 


Although defense spending will rise 
sharplv—about $4 billion above Fiscal 
1962 if current goals are kept—man- 
power will be reduced by 147,270. This 
figure indicates that the reserve and 
National Guard personnel called up 
during the present fiscal year for 12 
months active duty will be released, 
unless the international situation does 
not improve. 

The Air Force would have 848,000, 
a cut of 51,170; the Navy 640,000, a 
drop of 17,100; the Army 929,000, a 
cut of 79,000; and the Marine Corps 
190,000. The Marine Corps is presently 
building its strength to that figure. 

Most drastic cut in a program goal 
was in the fixed-site Minuteman solid 
propellant intercontinental _ ballistic 
missile. Air Force originally suggested 
a program of 2,500 of these missiles 
through 1967 and $1.3 billion for Fiscal 
1963. The over-all goal has been ad- 
justed downward to 900 missiles, but 
the Fiscal 1963 funds have been boosted 
to $1.8 billion. 

Navy goal of 45 Polaris submarines 
during the same time period has been 
cut to 41. A total of $2 billion will be 
requested for Fiscal 1963 for this 
weapon system. 
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No funds are included for additional 
purchases of the B-52 and B-58 heavy 
bombers and the B-70 Mach 3 bomber 
is programed for airframe develop- 
ment only. For the current fiscal year, 
Congress voted extra money to cover 
these items. McNamara recently stated 
that in view of the overwhelming con- 
gressional vote for these funds he was 
restudying the matter. No decision has 
been announced. 

The Convair F-106 air defense fighter 
is included in the 1963 budget request, 
but only as a tentative item. Air Force 
had requested 200 of them. The de- 
cision may be affected by the outcome 
of Project Highspeed, a series of com- 
parison tests between the F-106 and 
the McDonnell F4H (AW Oct. 9, p. 
21). 


Conventional Carrier 


One conventionally powered aircraft 
carrier will be budgeted for the Navy 
every other vear. The Navy's Typhon 
missile system is due for critical examin- 
ation, not because of its technical 
capabilities, but because of cost. 

Army’s Nike Zeus anti-missile missile 
will be continued as a development prv- 
gram only. However, re-examination 


may lead to a decision to begin con- 





Super Scout Proposed 

Super Scout—a standard Scout rocket 
initially lifted by an Aerojet-General 
solid-propellant booster—is being _ pro- 
posed by Aerojet as one of several means 
to improve the performance of the test 
and research vehicle. 

Calculated to be capable of placing 
a 1,000-Ib. payload in a 300-naut.-mi. 
orbit, Super Scout is an outgrowth of 
studies made by the company aimed at 
upgrading the propulsion system of the 
vehicle. 

Aerojet’s plan started as a means of 
improving payload capability of the Scout 
without changing its existing shell. First 
approach was substitution of advanced 
solid-propellant engines to double the 
payload capacity of the vehicle. 

Second step was to add a 25-ft.-long 
first-stage booster to produce Super 
Scout. The new vehicle would weigh 
98,220 Ib., including its 1,000-Ib. payload, 
and would stand 99 ft. high. 

Third step in the proposal would add 
a guidance package to go into orbit with 
the Scout payload—now spin-stabilized 
rather than guided—and this layout would 
be called Scout 2. Payload capability 
would be 1,400 }b. in a 300-naut.-mi. 
orbit. 

Other current plans to improve Scout 
include a contract held by Allegany Bal- 
listics Laboratory to improve its two 
engines in the four-stage Scout, and a 
proposal by United Technology Corp. 
for a six-stage Senior Scout. 











current production of long lead time 
components. Army will be limited to 
14 divisions, a cut of two from what 
was requested. 

Army aviation will be budgeted for 
additional orders of Beech L-23F twin 
engine transports, Hiller H-12 and 
H-23D helicopters, 325 Bell HU-1 tur- 
bine-powered helicopters, 26 de Havil- 
land AC-] twin-engine STOL transports 
and 40 Grumman AP-1 twin turboprop 
reconnaissance aircraft. 

The Air Force will be scheduled for 
400 Douglas A4D attack aircraft to be 
used in tactical troop support. This is an 
interim purchase pending development 
of a new close support aircraft, the 


VAX, (AW Oct. 9, p. 24). 


Project West Ford Is 
Approved After Study 


Washington—Air Force will proceed 
with Project West Ford and _ shortly 
will attempt to place in orbit 75 Ib. 
of thin hair-like filaments expected to 
form a narrow belt of dipoles which 
will reflect microwave signals for be- 
yond line-of-sight |= communications 
experiments. 

A special panel of the President's 
Science Advisory Committee, formed 
to restudy the possible adverse effects 
of the West Ford experiment after pro- 
tests voiced during the recent Inter- 
national Astronomical Union meeting, 
has concluded that the Project West 
Ford experiment will not impair radio 
or optical astronomy. 

In reply to a recent protest by Soviet 
scientists that the belt of filaments 
would pose a_ physical hazard to 
manned and unmanned satellites, the 
panel says that vehicles capable of with 
standing micrometeorites are amply pro- 
tected against collision with the 
filaments. 

The panel’s report restates the 
government policy announced on Aug. 
8 that no further launchings or orbiting 
dipoles will be made until results of first 
experiment are fully analyzed. 

The panel of top astronomers and 
physicists concluded that 100,000 times 
as many dipoles as are planned for the 
West Ford experiment would have to 
be released to adversely affect or inter- 
fere with radio/optical astronomy. 
Within two months after filaments are 
placed in orbit, they will have spread 
sufficiently to increase brightness of the 
darkest part of the night sky by less 
than 1%, and this only in a very limited 
portion of the sky at any instant, the 
panel concluded. 

The weight of filaments to be 
launched, and the polar orbit selected 
will assure that substantially all of the 
filaments will have returned to earth 
within four to eight years, the panel 
study indicated. 
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News Digest 





Aircraft Corp. is surveying 
lircraft owners to determine 
t potential of an executive 
helicopter. Two designs are being pro- 
posed, 1 five-place ship with a 200- 
mi. range and 130-kt. speed and the 
other place, 300-mi. range, 150-kt. 
ship. Both would be powered by a sin- 
gle turl engine. Prices would range 
from $300,000 depending on 
equip! ind would have operating 
costs in hour based on 600-hr. 
annual ration 
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National Assn. for the Advancement 
of Col People last week accused 
Douglas Aircraft Co.’s Charlotte, N. C.., 
plant Western Electric Co.’s Nash 
ville, T listribution center of prac 
ticing rimination. Both defense 
contract have signed anti-discrimina- 
tion pl prepared by the President’s 
Committ n Equal Employment Op- 

Douglas denied the charges 
Western Electric declined t 
nding an investigation of 


ork 
whil 
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C. M. Woodhouse, 44, has been 
named nentary secretary for the 
British M trv of Aviation by Prime 
Minist d Macmillan in a shuf- 
fie of stration officials. He re- 
places Rippon who will be- 
parliamentary secretary for 

f Housing. 


come 


the Mir 


Stockholders of the Martin Co. will 
ares of the new Martin- 
rp. for each share of Martin 
stockholders of 
will exchange 
one basis. 


recel\ 

Mariett 
stock held and 
Ame! rietta Co 


their st n a one for 


Maj. Gen. James Ferguson, vice com- 
mander, Air Force Systems Command, 
has be umed to succeed Lt. Gen 
Roscoe C. Wilson, deputy chief of staff, 
research and technology, Air Force head- 
quarters. He will assume the post, with 
three-st nk, on Nov. 30, the date 
Gen. W n retires. 


Several new advances in optical 
masers have been reported by Bell Tele- 
phone Laboratories. One is a new ma- 
terial, neodymium in calcium tungstate, 
which emits light at 10,600 angstroms 
with an input power of only five joules 
at room temperature. Another is a tech- 
nique for greatly increasing intensity 
of optical maser emission by using 
external mirrors with a chopper wheel 
placed in front of one mirror instead 
of silvering the ends of the ruby rod. 
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Delta Sees Added Potential in New Routes 


Increased space activities on Delta’s southern trans- 
continental routes may enhance carrier’s position. 


By Glenn Garrison 


Atlanta—Delta Air Lines, busy expanding services on its 


new southern 


transcontinental routes, expects to profit by a rapid economic growth in the 


areas it serves and thereby to enhance its relative position 


industry. 


in the airline 


Delta’s route pattern, in the view of President C. E. Woolman, includes 
areas whose economic development is moving faster than that of the U. S. in 
general. This should increase the airline’s share of over-all air traffic. Delta’s 
share of the industry total increased 26% last year to 6.3%. 


An example of the economic poten- 
tial on Delta’s routes is New Orleans, 
with nearby Michoud, La., selected as 
the site for a Saturn booster production 
base and possibly for assembly of the 
Nova launch vehicle. Delta’s southern 
transcontinental route and its routes to 
the north and southeast tie in to New 
Orleans. 

Another space activity with high 
trafic potential will be located at Hous 
ton, where the National Aeronautics 
ind Space Administration’s $60-million 
Manned Space Flight Laboratory will 
be located. Delta does not serve Hous- 
ton on its transcontinental runs, but 
does connect the city with the Midwest 
ind Northeast. 

The airline with its new routes also 
has access to the electronics and space 
industries on the West Coast, which 
tie in with the East Coast activities in- 
cluding Cape Canaveral. Delta for- 
merly served the West Coast through 
in interchange agreement with Ameri- 
can Airlines, which automatically 
cnded when Delta’s own authority be- 
came effective. 

This interchange, enhanced last year 
by jet service with Delta’s DC-8s be- 
tween Atlanta and Los Angeles via 
Dallas/Ft. Worth, eased Delta’s transi- 
tion to a_ transcontinental operator. 
Especially, it aided Delta’s establish- 
ment of an identity in West Coast 
markets. 

Delta’s new southern routes have 
shown a 52% load factor since inaugu- 
ration of first schedules June 1]. With 
the delivery of new equipment, the air- 
line this month is making a major ex- 
pansion of the southern transconti- 
nental services. 

Even without the new and _ poten- 
tially profitable routes, Delta’s financial 
health has been favorable in a period 
when the airline industry is economically 
depressed. A major factor has been 
Delta’s equipment leadership in its im- 


36 


portant markets, where it got an early 
lead with jets. 

Delta earned a_ net profit of 
$4,651,836 including sale of piston 
equipment during the vear ended June 
30, up from $2,839,083 the previous 
fiscal year. Operating revenues for the 
two vears totaled $146,132,333 and 
$120,191,225 respectively. 

Results for July and August, tradi- 
tionally slow months for Delta, were a 
net after taxes of $137,000, as opposed 
to a small loss for the same two months 
of 1960. 

But competition will be tougher from 
now on as the airline’s competitors add 
jet schedules with the expansion of their 
fleets 

In addition to the economic growth 
areas on its routes, howe, er, other fac- 
tors favoring Delta’s position, Woolman 
told Aviation WEEK, are: 

e Long-haul routes which are suited to 
jet operation, In addition to the newly 
acquired southern _ transcontinental 
routes, Delta serves Puerto Rico and 
Caribbean points including Caracas, 
Venezuela. Delta therefore has a good 
opportunity to attain maximum use of 
its long-haul jet capability. 

e Personnel stability and a fortunate 
situation in the pilot-engineer disputes 
which grounded Delta’s competitors on 
several occasions. Delta’s engineers are 
pilot-trained and were not involved in 
the cockpit controversies. Delta shows 
strong pride in the continuity of its 
management and personnel. 

e¢ Equipment decisions which enabled 
Delta to skip the turboprop phase. Oper- 
ation of turboprops by the competition 
and the attendant difficulties was an 
industry problem that Delta was not 
beset with, Woolman said. 

The long-haul jet potential will be 
tapped Dec. 1 when Delta plans to 
inaugurate once-weekly through-plane 
jet service to Caracas from San Fran- 


cisco via Dallas, New Orleans and 
Jamaica. Plans also call for early jet 
service to Puerto Rico. 

Turboprops were regarded by Delta 
as interim equipment only, Woolman 
said. Since speed was what the airlines 
were selling, Delta went directly to 
Convair 880s for routes competitive 
with turboprops. 

Delta anticipated the competition 
would have about a year’s advantage 
because of earlier deliveries of the turbo- 
props, according to Woolman. As it 
turned out, Delta’s volume was not 
affected as much as expected. 

Of Delta’s competition from the 
merged United instead of the old Capi- 
tal, Woolman said “It has put a more 
vigorous competitor into a field that is 
amply served without it.” 

The Delta president made _ these 
points concerning the industry situation 
in general: 

e Major industry problem is overcompe- 
tition over many routes. Capacity can’t 
be cut back too much because of the 
competitive situation, so overcapacity 
results. Woolman was voicing a major 
complaint brought up at the recent 
meeting of 13 airline presidents with 
the Civil Aeronautics Board (AW Oct. 
9, p. 37). 

e Promotional fares are too varied and 
the result is a structure complicated to 
administer. Most of the fares don’t 
really tap new markets, but there are 
exceptions such as some family plans 
and off-season package deals. Woolman 
joined the critics of the recently in- 
troduced youth fare plan and said he 
didn’t believe anybody really thought 
it was a good idea. 

e Airlines will improve their position 
as the economy of the country improves. 
Air travel will continue to grow, but 
there’s a limit to the market it can be 
expected to tap. 

On the southern transcontinental 
routes, Delta last week was scheduled to 
inaugurate its first service at San Fran- 
cisco, which will be scheduled from At- 
lanta via Dallas and New Orleans. As 
of Oct. 29, the transcontinental daily 
round trips will total seven, including 
two 880 schedules originating in Or- 
lando, Fla. One DC-8 nonstop between 
Atlanta and Los Angeles, already oper- 
ating, is included in the total. All of 
the schedules will be jet except a DC-7 
round trip between New Orleans and 
Las Vegas via Dallas. Delta’s four West 
Coast points are San Diego, Los 
Angeles, San Francisco and Las Vegas. 
One of the schedules will provide Birm- 


AVIATION WEEK and SPACE TECHNOLOGY, October 16, 1961 








| 
' 
} 





. wee 


we 
en ~ Cone 2 


TRANSCONTINENTAL routes across southern tier of states, shown in dotted lines above, added 25% to Delta’s unduplicated route mile- 
age. Four West Coast cities were added to Delta’s system: San Diego, Los Angeles, Las Vegas and San Fr 


ingham, Ala., with its first jet service 

To cope with this 25% expansion of 
its unduplicated route miles to a total 
of 14,122, Delta recently placed a 
follow-on order for four additional 880s 
and three turbofan DC-8s, all of which 
are scheduled for delivery next vear. A 
previous additional order of three 880s 
will be completed this vear—two have 
recently been delivered and the third 
will be received next month. This 
brings the total 880 fleet this vear to 
12 airplanes and the DC-8 fleet now 
totals six. Delta also operates a piston 
fleet of 20 DC-7s, 11 DC-6s, 26 Con- 
vair 340s and 440s, and five cargo C-46s. 

Financing for the seven airplanes 
to be delivered next vear has not been 
completed. It is under consideration 
now, but no final conclusion has been 
reached, according to Todd G. Cole, 
executive vice president-administration 

Retrofit of Delta’s present DC-Ss to 
the turbofan Pratt & Whitney JT3D 
engine is a possibility for the future. 
But no decision has been made 

A report that Delta was planning 
equity financing with 250,000 shares of 
common stock to be sold at $36-37 a 
share was denied by Cole. Delta has no 
firm plans at present for equity financ- 
ing, he said. Such a move is, however, 
under consideration because Delta 
thinks it desirable to broaden its equity 
base. 

Delta can finance its new equipment 
without equity financing, but relatively 
high market prices for its stock now are 
an encouragement to improve its debt- 
equity ratio. 

In activating the new West Coast 
routes, personnel expansion has not 


been a major problem, Cole said. About 
75 pilots have been added to Delta’s 
roster in the past 12 months. However 
the routes plus fleet expansion have 
increased Delta’s over-all pavroll by 723 
emploves since the beginning of last fis- 
cal year to 8,290 at the end of June 

Initial experience on the new routes 
indicates that the CAB estimate of $30 
million in annual revenues is reasonable, 
but competitive factors could change 
the expectations. Delta’s prospects for 
the coming year depend on “the great 
unknown”’—load factors—Cole said. The 
major industry problem of overcapacity 
will be solved in time with growth of 
the market, he said, if CAB exercises 
restraint in future cases. 

With Delta’s new West Coast routes 
making up about 15% of the airline’s 
total market as of June, 1961, other 
markets on Delta’s route pattern broke 
down about as follows: Midwest over 
various routes to Florida, 33%; Detroit 
and Chicago down to Houston over 
routes that include such cities as St 
Louis and Memphis, 17 Atlanta to 
New York, 15%; Atlanta-New Orleans 
Dallas, excluding the West Coast; 
Chicago to Houston and Chicago to 
New Orleans, 4%; the Caribbean, 2% 
Expansion of new segments, of course, 
is shifting these percentages 

Delta underwent another major route 
expansion in 1956, when it entered 
the New York market. This was tough 
going for a while, according to Charles 
P. Knecht, assistant vice president-sales 
Delta lacked identity in the area and 
the destinations it served from New 
York were not the big ones. A major 
advertising effort was undertaken by 
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CONVAIR 880 is pushed out for departure at Atlanta. Delta’s “jetway” covered loading 
bridge, above, is now at Atlanta, Idlewild and Miami, will be installed at other stations. 


capacity (Braniff was the other)—reflects 
in part Delta’s percentage of short-haul 
services and relative lack of high-density 
points. Also, its markets have generally 
been suitable for first class, with a large 
proportion of business travel. This has 
been true, for example, in the New 
York-Atlanta market. 

But this market within the past few 
months has reflected the trend of com- 
panies to require coach travel where 
available, Knecht said, so Delta has 
been studying a suitable reaction to the 
trend. Lists from Los Angeles of which 
companies now require coach reads like 
a “Who’s Who” of industry, Knecht 
said. 


Coach Travel Trend 


However, Knecht questions whether 
the trend toward requiring coach travel 
actually is beneficial to business. Be- 
cause of the additional space allotted a 
first-class passenger, the businessman 
has more room to work or relax for his 
destination job. Rather than a blanket 
tule by a company, in this view, require- 
ments should be made on an individual 
basis. Knecht says there is already some 
reaction in this direction by business 
travelers. 

The West Coast routes having made 
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a national carrier of Delta, its advertis- 
ing will now reflect the new status. 
More advertising will be done on a 
national scale, in magazines. To pre- 
pare for the new service, Delta added 


about $450,000 to its advertising budget 


to promote the southern transconti- 
nental runs. On the West Coast, 
“Delta to Dixie’ has been the theme, 
stressing service and Southern charm. 
To the West, emphasis is on “all the 
wav with Delta.” 

Delta has consistently made efforts to 
sell its Caribbean and Caracas desti- 
nations on the West Coast, and con- 
siders this market a strong long-range 
potential. Hotel registrations from 
California in Puerto Rico, Knecht said, 
showed up in a recent survey second 
only to New York, and Jamaica also 
reflected strong California business. 
But the situation in Havana and general 
political problems in the area presently 
inhibit this potential: the Caribbean 
routes now accounting for only about 
1% of Delta’s revenue passenger miles, 
whereas they have contributed as much 
as 6%. 

The Florida market has been rela- 
tively weak for some time, but Knecht 
says these are “straws in the wind” indi- 
cating an improvement next winter. 


Delta has in any case been bucking the 
trend: its Miami on and off passengers 
for January through August of this year 
totaled 318,540, up from 296,720 dur- 
ing the same period of 1960. More 
than half of Delta’s Florida recreational 
trafic comes from the Chicago, Detroit 
and Cincinnati points. 


West Coast Staffing 


In staffing its new West Coast sta- 
tions, Delta has relied chiefly on its 
own people transferred from elsewhere 
in the system. All the new district sales 
managers fall into this category. By 
transferring traffic and reservations per- 
sonnel, Delta feels, it provides a force 
better equipped with knowledge of such 
things as hotel accommodations at its 
Southeast points. Another reason is 
pride in the stability and continuity of 
its labor force. For example, the average 
service with Delta of all its district sales 
managers is 15 years. 

Operationally, Delta has made the 
transition smoothly to its new route 
pattern. A preparatory program made it 
unnecessary for the Federal Aviation 
Agency to require route-proving checks. 
Prior to the first schedule, nine Delta 
DC-§ captains and five 880 captains 
flew as scheduled extra crews on the 
American DC-8 interchange flights. 


They also qualified into Ontario, Calif. 
on Western Air Lines” flights between 
Los Angeles and Ontario, the latter air- 


port being an alternate. Dispatchers 
were sent to the stations, flying the 
routes involved. En route communica- 
tions were established by contract with 
American for use of ground facilities, 
and Delta is now buying American’s 
ground communication facilities in the 
area. 

Delta was first into service with the 
DC-8, just a few hours ahead of United, 
and well in the lead with the 880, lead- 
ing Northeast and TWA by about eight 
and nine months respectively. 

The two jets “ran pretty much neck 
and neck” in ease of going into service, 
according to C. H. Dolson, vice presi- 
dent-operations. 

The 880, Dolson says, requires extra 
pilot training time because of its high- 
performance rate of climb and steep- 
ness of climb. But for various reasons, 
including the fact that Delta’s $80 in- 
structors had DC-8 experience, the aver- 
age transition time for captains in both 
aircraft has run about the same, at 18 
hr. Delta has an 880 simulator, but no 
DC-8 simulator; however, many pilots 
were given DC-8 simulator time on 
rented United equipment, Dolson said. 

Delta expected to get its last 880 late 
this month, prior to actual delivery date, 
for guaranteed performance tests. These 
are to be performed on the final instead 
of the first airplane, Dolson said, be- 
cause the airline wanted to put the 880 
into service as quickly as possible. Dol- 
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son said he expected the test airplane 
to meet guarantees. It is, however, a 
modified airplane from the earlier deliv- 
eries. 

Delta’s 880s have just completed a 
modification program that kept one air- 
craft out of service from May | to Sept. 
26. This work, performed by Convair 
at Delta’s Dallas facility, involved about 
200 items. In addition to airframe 
modifications, engines were retrimmed, 
partly at Dallas and partly at Delta’s 
big base at Atlanta. The engine re- 
trimming, which improved hot day and 
specific fuel consumption performance, 
was scheduled to be phase one engine 
of the General Electric CJ805-3, with 
two more phases to follow. However, 
the follow-on planes next year, and the 
final plane this year, will be equipped 
with the CJ805-3A engine, and instead 
of completing phases two and three on 
the current engine, they will be modified 
to the -3A engine on an attrition basis. 


Airframe Modifications 


Airframe modifications included 
changes of the tail cone, with internal 
glass fiber beef-up to provide more mass 
for absorbing vibrations without metal 
fatigue (there had been some cracking 
of the tail cone), and beefing up of out- 
board foreflaps by laminating another 
layer of skin on them to eliminate 
cracking. Two airframe modifications 
in connection with the engine retrim 
were insulation of a throttle switch 
which deactivated the vortex destroyer, 
and a fix on the engine cooling jet 
pump. This eliminated some of the loss 
of bleed air and increased thrust. 

A major modification item, Delta 
engineers said, was repainting the 880s. 
From an epoxy resin paint which re- 





BOAC Disposes of BWIA 

British Overseas Airways Corp. last 
week sold 90% of its wholly owned 
subsidiary, British West Indian Airways, 
to the government of Trinidad-Tobago 
for $1,456,000 (AW Oct. 9, p. 36). 

The price included one of the five 
Viscounts BWIA operates, a small DC-3 
fleet and BWIA’s property in Trinidad. 
BOAC will continue to lease BWIA the 
other four Viscounts and will go on pro- 
viding leased Britannias for a West 
Indies-New York service now operated 
by BWIA for the time being. BOAC 
will have a seat on the BWIA board. 

Jamaica, which has voted not to join 
the West Indian Federation, is expected 
to designate BOAC as its chosen instru- 
ment. BOAC is retaining the BWIA 
property in Jamaica. 

The future status of Leeward Islands 
Air Transport—a subsidiary of BWTA— 
was not spelled out, but presumably it 
will become part of the new West 
Indian-owned airline. 











quired too-careful environmental con- 
trol, the aircraft were repainted with 
enamel. The original paint would peel 
off and leave a “picked chicken” ap- 
pearance, according to Delta. 

The early 880s were not deficient in 
runway performance or in cruise speed, 
but required a higher power setting 
than planned to cruise at Mach .84 and 
hence a higher fuel flow. 

Delta’s DC-8s also went through a 
modification program, being returned 
to Douglas during a period beginning 
in the spring of 1960 and ending in 
mid-January of this year. These aircraft 
underwent the Douglas modifications 
including leading edge slots. 

Because of the loss of airplanes to 
modifications and training, and also 
because of Delta’s basic route pattern, 
utilization has not been particularly 
high on the airline’s jets. However, the 
figures will increase from now on, ac- 
cording to the carrier. 

For the DC-8s, utilization in 1960 
peaked during April at 8.04 hr. and hit 
a low of 5.44 in July as overhauls began 
and as the airplanes started back for 
modification. The 1961 high so far was 
8.15 hr. in June, and for the rest of 
1961 the prediction is about 9 hr. 

For the 880s, the 1960 peak was in 
September at 6.22 hr., when the carrier 
had five of the aircraft. The 1961 high 
was in April with 6.23 hr., and the pre- 
diction for this month, with 11 aircraft 
in service, is 7.27 hr. 


Average Stage Length 

Delta’s current average system stage 
length is 280 stat. mi. Average 880 
stage length is 665 mi. The 880s are 
operating at a cost of $1.62 per mile, 
while the DC-8 direct operating cost 
per mile is $2.01. 

With its DC-7 piston equipment, 
Delta’s utilization is running about 7 
hr; with its DC-6s, about 8.45; and 
with its Convair 340s and 440s, about 
7.15. 

With the introduction of DC-8s, 
Delta set up a new maintenance system 
based on continuous blocks rather than 
recurring blocks. Instead of dividing 
overhaul into eight recurring blocks, 
representing division of a total number 
of hours, the blocks now are in an infi- 
nite series and are pegged to more 
nearly exact overhaul lives of individual 
components. This required a great deal 
of research to set up, but Delta says it 
more nearly utilizes the maximum time 
of each item. 

Delta’s giant jet overhaul base at 
Atlanta, opened in June, 1960, employs 
about a quarter of the airline’s entire 
personnel total. Prior to the opening, 
Delta’s DC-8 engines had been over- 
hauled by American. The 880 engine 
ovethaul from the start was done by 
Delta, and the DC-8 engines were 
phased into the work of the new base. 
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Lack of Liaison Major 


Cause of BOAC Strike 


London—Major cause of a 12-day 
strike by British Overseas Airways Corp. 
employes at London Airport last July 
was lack of communications between 
the management and men, a special in- 
vestigations committee reported last 
week. 

The strike, which BOAC claimed 
cost the airline nearly $1 million a day, 
started when workers objected to a 
supervisory scheme which was the final 
step in streamlining the London opera- 
tion (AW July 24, p. 23). 

The committee, composed of four 
union executives and two BOAC agents, 
set up by the National Joint Council 
for Civil Air Transport, reported: 

“It is imperative that a large measure 
or harmony and understanding should 
exist between supervisors and trades- 
men f[fi.e., workers] and both 
groups [are urged] to make every effort 
to improve the present relationship.” 

Discussing the lack of communica- 
tion, the committee said many of the 
witnesses were ill-informed on the new 
supervisory system, its objectives and 
the short- and long-term effects of its 
introductions—circumstances which the 
committee claimed facilitated the 
spread of false rumors. 

Although the committee said BOAC 
did little to give the complete picture 
to the workers, the group also criticized 
union leaders for not effectively re- 
porting the facts to union members. 
Another problem is what the commit- 
tee called antagonism between the two 
worker groups—supervisors and their 
maintenance staffs. 

Committee emphasized that, in its 
opinion, no group of workers has been 
adversely affected by the new super- 
visory system. However, the members 
recommended that BOAC should make 
further efforts to create training facili- 
ties leading to securing of licenses, and 
thusly potential promotions. 


Liquidation Ordered 
For British Carrier 


London—Overseas Aviation (C.I.), 
Ltd., British independent airline which 
is deeph lebt to Rolls-Royce, British 
Petroleum and British Overseas Airways 
Corp AW Aug. 28, p. 43), last week 
was order ito compulsory liquidation 
on a joint petition by Rolls and British 
Petroleun 

Overs Ay 
ground 
off its 
$700.0 
to Rolls 


about $3 


iation, which has been 
British Petroleum cut 
supplies, owes about 
h to the fuel company and 

the airline owes BOAC 
0 for spare parts for Over- 
seas Av \rgonaut transports. 
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Airlines Split on Dropping Frills; 


Some See Fare Increase Requests 


By Robert H. Cook 


Washington—Airline interest in a 
new round of fare increases was rekin- 
dled last week after it became apparent 
the carriers could not agree on the 
Civil Aeronautics Board suggestion to 
offset falling profits by cutting out “frill 
services” (AW Oct. 9, p. 37). 

Only one week after completing a 
“general agreement” to drop all food 
and liquor service on coach flights, 
nearly half of the 11 major trunklines 
were skeptical about the savings this 
would produce, while others were 
clearly reluctant to abandon a competi- 
tive weapon on which they have built 
their identity and success. 

Most carriers had no definite idea of 
how much their operational costs would 
be reduced by dropping these services, 
but they indicated it would hardly be 
enough to alter profits significantly. 
Catering and airline kitchen costs for 
first-class service would still account for 
most of the more than $67 million 
spent by the airlines for passenger food 
service last year. 


Agreement Doubted 


Airline presidents and management 
personnel appeared doubtful that indus- 
try will reach accord on the idea. The 
refusal of any one direct competitor 
will be enough to doom the proposal, 
they point out. 

“In the final analysis, the one miss- 
ing link in this picture is the public,” 
said the president of a major trans- 
continental carrier. ““We’ve got to give 
them what they want and I doubt if 
either the airline industry or the CAB 
is going to make any arbitrary decision 
on this.” 

Substituting a sandwich type meal 





1960 Passenger Food 
Expenses * 


$15,995,900 
2,735,513 
2,870,604 
2,070,734 
4,063,745 
8,387,305 
2,198,723 
1,203,257 
3,236,475 
7,794,909 
11,336,520 
Western 2,205,082 
* Figures taken from official Civil 
Aeronautics Board Form 41 reports. 
Totals cover domestic operations only. 
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for a hot meal on coach flights, as origi- 
nally suggested by CAB, would save 
“nothing more than the cost of a little 
electricity,” he said. Another idea—sell- 
ing coach passengers box lunches at the 
airport—would return the industry to 
the lower quality of service prevalent 
several years ago, he said. 

The executive said he believed the 
CAB may soon be asked for permission 
to discuss actual fares—a subject which 
Chairman Alan S. Bovd was careful to 
emphasize would not be discussed at 
any airline management meeting ap- 
proved by the Board. 


New Request Expected 


“If the Board doesn’t agree to this, 
someone is almost eertain to get at the 
root of our profit problems by filing 
tariffs for a new fare increase,” he said. 
This opinion is shared by several other 
trunk operators, he added. The rapid 
acceptance of lower coach fares and 
their diversionary effect on the higher- 
yield first-class fares is a major cause 
of the industry’s plight, he said. 

Other carriers supported the idea of 
a fare increase, but were divided on 
whether it should be applied to coach 
or first-class service. Most favored a 
higher charge for coach, pointing out 
that it gives the passenger the same 
speed advantage, with similar meals 
and nearly the same comfort. Cost to 
the airline is close to that of first-class 
service, but yields a lower profit. They 
estimated coach fares should approxi- 
mate 85% of the first-class charge. 
However, they seemed doubtful that 
the CAB would relent in its policy of 
keeping coach fares at the fixed 75% 
level. 

Another transcontinental airline 
spokesman said he favored higher first- 
class fares to offset the diversion, but 
feared that increasing them might only 
accelerate the exodus to coach. He said 
it would be “extremely difficult” to put 
a dollar value on how much could be 
saved by dropping meal service on coach 
flights, but that he “went along with the 
general idea” as a possible means of 
streamlining its operations. 


Another View 


Another trunkline, which said _ it 
favors a “‘modest’’ increase in coach 
fares, thought that the dropping of 
food service for this class might be 
more significant if judged by the effect 
it might have on the industry’s current 
earnings. Industry financial figures for 
the first six months of this year show a 
total net loss of $37 million, so that 
a saving of as little as 10% might make 


the difference between a profit or a loss 
for many airlines, an executive of this 
carrier said. 

He added that his company might 
save nearly $3 million if it decides to 
cut out coach flight meals. 

He expressed a hope that the industry 
would arrive at, and abide by, an agree- 
ment on the food problem, as this 
might prove to the CAB that the car- 
riers can be trusted to solve much 
larger problems. 

Meal service on turbojet flights was 
singled out by another airline president 
as a “never-ending headache” in that 
it has been difficult, on short flights, to 
provide the full service expected by the 
public. 

“Once they’re used to it, you’ve got 
to provide the service, but it has been 
extremely difficult to schedule and serve 
meals for consumption in sometimes 
less than an hour, * a route that used 
to take two or more hours on a piston 
aircraft flight,” he said. This executive 
claimed there is “only one real holdout” 
against the idea of cutting coach meals, 
and saw a distinct advantage in the 
idea. Beyond the actual savings in food 
and catering costs, he noted the need 
for one less hostess. 


Selling Point 


Speed, rather than food, is “still the 
main thing we’re selling” he said. He 
singled out night coach service revenues 
which he said have been severely af- 
fected by day coach fares, which are only 
slightly higher. 

On the proposal to drop liquor service 
for coach passengers, some carriers com- 
mented that it is provided only as a 
convenience which generates very little 
profit. 

Others, which do not serve liquor at 
all, pointed out “we didn’t hire our 
hostesses to be barmaids.” 


Northwest Combines 
All Customer Services 


Northwest Orient Airlines has created 
a new transportation services depart- 
ment designed to consolidate all cus- 
tomer service functions in one operat- 
ing section. 

The new department, under the di- 
rection of Paul L. Benscoter, vice presi- 
dent-transportation services, consists of 
five divisions, each responsible for all 
phases of transportation contacts with 
Northwest’s customers. Benscoter will 
be assisted by M. S. Brandjord as direc- 
tor-services administration. 

M. C. Lund will direct the ground 
services division and J. C. Robertson 
has been named director of the in-flight 
services division. R. H. Weihe will 
head the communications division and 
L. J. White will continue as director- 
reservations division. 
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and 1960: 


U. S. scheduled inter- 


national carriers Atlantic 


Latest Civil Aeronautics Board figures show U.S. flag carriers’ 
share of the international traffic declined 20% between Fiscal 1950 


© In Fiscal 1950, there were 16 U.S. flag carriers and 41 foreign 
aitlines competing for international traffic, giving the U.S. 28% of 
total number of airlines. In Fiscal 1960, there were 20 U.S. flag 
carriers and 67 foreign ones, giving the U.S. 23% of the total. 

@ In Fiscal 1950, U.S. carriers flew 818,000 passengers to and 
from the U.S. while foreign lines flew 277,000, giving the U.S. 
74.7% of the total. In Fiscal 1960, U.S. carriers flew 2,505,000 


Pacific Hemisphere Total 


U.S. Carriers Slip in International Competition 


passengers and foreign lines 2,071,000, giving the U.S. 54.7% 
of the total. (Traffic figures do not include U.S.-Canada trans- 


border operations.) 


Fiscal 1950 
Western 
Atlantic 





Number Patet 3 
Thousands of revenue pas- 
senger miles flown. 
Thousands of revenue ton 
miles. . e 
Unduplicated route miles 
Number of nations served 28 


659,842 


122,463 





328,160 


55,177 


2 13 16! 3 


914,624 2,102,626 3,014,765 
303,002 
103, 107 


6 20 54 33 


125,362 454,612 


! Total is not duplicated; therefore, it shows less than combined areas since Pan American World Airways flies to all three areas. 


The following chart shows the increases by area in traffic carried 
by U.S. lines. Note that international trafic more than doubled 
in the 10-year period between Fiscal 1950 and 1960. 
study and Senate hearings, scheduled to begin early next year, will 
be directed to the question of whether U.S. policies should be 
changed to help U.S. carriers win a larger share of the interna- 
tional market (AW Oct. 2, p. 37 


Pacific 


1,733,593 2,938,222 


267 ,926 


A private 


Per Cent 
increase 
1960 over 
1950 


+ 25.0 


Fiscal 1960 
Western 
Hemisphere Total 
4 15 20! 


7,686, 580 + 265.6 
+ 262.2 
+ 24.0 
+ 13.5 


375,015 1,097,553 
127,926 


10 21 64 








London Committees 
Oppose City Heliports 


London—Housing and planning com- 
mittees of four London councils have 
protested to the Ministry of Aviation 
against plans to build a city-center heli- 
port in one of three Thames Estuary 
locations (AW Aug. 28, p. 57), pr- 
marily on the grounds of noise. 

Westminster City Council has been 
asked to oppose by all means the con- 
struction of a heliport at Nine Elms 
Goods Yard, Battersea, because the 
helicopter noise level would be an in- 
tolerable nuisance. 

As pointed out in the August report 
by a ministry committee on heliport 
planning, Nine Elms has 2,500 resi- 
dents, four proposed schools and sensi- 
tive buildings (i.e., apartment houses). 
Westminster committee claims take- 
offs would be on a 1:4 climb angle, 
with the helicopter flying 4,000 ft. 
before reaching 1,000-ft. flight altitude. 

The Nine Elms heliport would be 
1,070 ft. from Dolphin Square, Lon- 
don’s largest block of private flats, and 
790 ft. from Tachbrook Housing Estate. 
Residents from these two areas have 
been agitating against the proposed 
heliport since the ministry plans were 
revealed. Among other protests: 

e Stepney Borough Council will be 
asked to oppose the St. Katherine’s 
Dock heliport site, although this is the 
least desirable of the three, according to 
unofficial reports. Stepney Housing 
Committee claims construction would 
displace about 800 persons due to de- 
molition of apartments now occupied. 
e Streets Committee of the Court of 
Common Council has claimed construc- 
tion of a heliport on the roof of the 


Cannon Street Station would make that 
section a living hell, if helicopters 
reached a peak period of a landing 
every two minutes. 

e Highways Committee of Battersea 
Borough Council also has asked the 
council to object to a heliport at the 
Nine Elms site, due to nois« 


Canada Sues Airlines 
Over Navigation Fees 


Canadian government has filed suit 
against two transatlantic airlines that 
refused to pay a 400% rate increase it 
levied last vear against users of air navi 
gation aids and facilities operated by 
Canada. 

Canada, which feels it should be re 
imbursed by airlines that use its radio 
facilities without landing at its airports, 
is seeking more than $700,000 from 
Pan American and KLM. Landing 
fees normally include charges of the 
tvpe sought by Canada 

The claim against Pan American cov- 
ers 7,445 transatlantic and 292 polar 
flights between Jan. 1, 1960, and Apr 
30, 1961. Suit against KLM cited 
4,630 transatlantic and 272 polar flights 
during the same period. 

Filed in Ottawa’s Exchequer Court 
on Sept. 7, the suits were interpreted 
as test cases designed to answer whether 
Canada legally can quadruple interna 
tional user charges. On Jan. 1, 1961, 





Air France Order 
Paris—Air France has ordered four Boe- 
ing 707-320B aircraft for 1963 delivery. 
The order will bring the carrier’s Boeing 
fleet to 24 aircraft. 
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$20 per flight to $84 per 
ist 10 U. S. and foreign 
n served notice they would 
refu v the additional $64. 

BOA Air France and Lufthansa 
wert g the carriers that agreed to 
pay t ncrease (AW Apr. 17, p. 45). 

B ternational agreement, Canada 
operates the air trafic control system 
that the northwest sector of the 
Atlant cean. It claims that the cost 
of k ts Gander, Newfoundland, 
air t ntrol center open exceeds 
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National Reports Loss 


Of Over $7 Million 


Washington—National 
loss of $7,254,145 on total 
operat venues of $63,951,078 dur- 
ing | 
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Airlines _ re- 
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D t ts of more than $4 million 
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ing | f $6,480,138 in Fiscal 196] 
1 with a loss of $6,120,186 

us year. Net loss to the 
stockh s was calculated at $3.92 a 
share t year, as compared with a 
$1.57 n Fiscal 1960. 

Nat ittributed its losses to excess 
competition in the New York-Florida 
market general business recession; 
f the Cuban market; speed restric- 
tions 1 on its Lockheed Electra 
turbop uircraft and “the unrealistic 
deman f labor resulting in two 
strikes ng the fiscal year.” 


as com 


for the 


ke ss ¢ 


41 





LOCKHEED JETSTAR—FIRST U.S. CORPORATE TURBOJET 


Left: Shell engineer tests filter-separator at the AeroShell Turbine Fuel Equipment Laboratory — first in 
the U. S. Right: New Lockheed JetStar refuels. Shell sold over one billion gallons of aviation fuel last year. 


Shell Research reports on 


5 advances in fuels and lubricants and discloses 


how they improve aircraft performance 


1. First non-ash additive oil for 
piston engine aircraft. AeroShell® 
Oil W is the first fully compounded 
additive cil ever approved by every 
major piston engine manufacturer in 
the U.S. AeroShell Oil W is the first 
piston engine oil that does not form 
harmful metallic-ash deposits. 

It helps keep engines cleaner, ex 
tends periods between overhauls, can 
even lengthen engine life. 

2. Shell grease lubricates X-15 as 
it sets world’s speed record. 
‘Twenty-four greases were tested for 
use on the X-15 rocket plane. Only one 
—AeroShell Grease 5A®— passed all 
tests and was commercially available. 

Today, AeroShell Grease 5A guards 
23 vital contro] points in the X-15 as 
it sets new speed records for manned 
aircraft. 

AeroShell Grease 5A is also recom- 
mended for commercial and private 
aircraft. 

3. Full-scale gas turbine research 
lab. Shell Research built and operated 
one of the petroleum industry’s earliest 
laboratories designed to investigate fuel 
performance in full-scale turbine en- 
gine combustion systems. This paid 
off in 1955 when the first airline intro- 


duced turbine aircraft. Shell was ready 
with the fuel. 

Shell has the most extensive turbine 
fuel distribution network in the nation 
for general aviation and sold over a 
billion gallons of aviation fuel last year. 

Today, Shell is the leading supplier 
of commercial aviation fuel in the U.S. 


4. First turbine fuel equipment 
lab assures maximum cleanliness. 
Shell set up the first U.S. laboratory 
in the industry to study turbine fuel 
cleanliness. Its purpose: to assure 
Shell’s ability to deliver uniformly 
clean fuel to your airplane. 

As a result, today’s Shell turbine 
fuel is of outstanding quality. You can 
buy it with absolute confidence. 

Whatever plane you fly, wherever 
you fly it, Shell’s experience in air- 
craft fuels and lubricants assures 
you of top performance. 


5. Shell and fuels of the future. 
Shell has developed a special hydro- 
carbon fuel for Mach 3 flight. But the 
craft that will use it have yet to be per- 
fected. When they are, Shell will be 
ready, 

Shell rocket fuel—UMF®-C—is to- 
day powering the first-stage boosters of 
many of today’s satellite vehicles. 





Special note to airport dealers 


SHELL offers independent dealers 
a complete range of assistance. 

Shell’s technical representatives 
are backed up with the solid expe- 
rience and technical know-how 
that has made Shell the nation’s 
top supplier of commercial aviation 
fuels. 

Shell’s advanced products and 
reputation with pilots assure that 
you will stay profitably ahead with 
a Shell dealership. 

Contact your Shell District Of- 
fice for details. Or write: Shell Oil 
Company, 50 West 50th St., New 
York 20, N. Y. 














A BULLETIN FROM SHELL 
— where 1,997 scientists are helping to 
provide better products for industry 








Southern Impasse Prompts ALPA 
To Press Broader Picketing Rights 


Washington—Airline labor problems 
multiplied last week as the Air Line 
Pilots Assn. began a drive to amend all 
existing contracts to permit members 
to picket any airline operating with 
alleged strikebreakers. 

Immediate target of the union’s pro- 
gram is solution of the 16-month-old 
Southern Airways strike, which ALPA 
estimates has cost the pilots’ union $2 
million. 

Success of the drive would mean that 
ALPA pilots on several major trunk- 
lines could legally refuse to man flights 
destined for any point being picketed 
by the Southern pilots. 


Major Strike Possible 


Failure of airline managements to 
agree to such a provision could lead to 
a strike on all 47 airlines now holding 
agreements with the union, ALPA said. 

ALPA President Clarence L. Sayen, 
admitting the gravity of such a large- 
scale shutdown, had said earlier the 
action would probably trigger forma- 
tion of another presidential fact finding 
commission—a goal which ALPA has 
been seeking in the Southern dispute. 
Sayen, in apparent reference to the 
Feinsinger Commission appointed to 
investigate the nationwide airline shut- 
down by the Flight Engineers Interna- 
tional Assn. last February, noted that 
such action has “worked for others.” 

However, ALPA members at Trans 
World Airlines, impatient over the de- 
lay in issuance of the final Feinsinger 
Commission report, threatened to walk- 





Newark Jet Additions 


New York—Jet service to Newark Air- 
port, where such equipment was barred 
until recently and now operates under 
restrictions, will be increased substan- 
tially Oct. 29 when TWA puts its first 
707-120 into the airport and United adds 
Caravelle schedules. 

TWA plans a daily one-stop service 
to Los Angeles and San Francisco via 
Baltimore. The airplane will take off 
light from Newark and add fuel at Bal- 
timore, suffering no payload loss. 

United, now operating three departures 
daily with the French jet, plans an in- 
crease to seven departures and arrivals. 

American was granted permission to 
operate jets at Newark but has not sched- 
uled them at the airport. American 
balked at the terms of the permission, 
which limited the airline to one daily 
schedule initially and described the jet 
operations as experimental, subject to 
cancellation. 











out after 14 months of fruitless nego- 
tiations (see p. 47). The commission 
has been working since February on 
recommendations to settle the long dis- 
puted ‘cockpit jurisdiction” issue be- 
tween flight engineers and pilots. 


Pilots’ Case 


The pilots have charged that while 
they are willing to accept the original 
recommendations made by the commis- 
sion (AW May 29, p. 33) the company 
has refused to consider a contract set- 
tlement until the commission issues a 
final report. 

Industry sources claim Feinsinger 
has completed a final report containing 
a more detailed resume of recommenda- 
tions in the original report. It was re- 
ported that the final draft might be 
made public this week. 

A dispute with navigators is compli- 
cating T'WA’s chances of settling with 
the pilots. TWA’s 63 navigators, mem- 
bers of the air transport division of the 
Transport Workers Union, object to 
TWA’s testing of dual doppler naviga- 
tional systems. Earlier, they called off 
a strike after appointment of a special 
presidential emergency board 

The navigators contend that the sys- 
tem, to be operated by the copilot, will 
result in the eventual loss of their jobs 
TWA pilots have noted that use of the 
system will increase their workload and 
can be expected to increase their wage 
demands if it is adopted. 


Additional Provision 

In the picketing clause drive, ALPA 
said it also wants to include a provision 
which would relieve pilots from carry- 
ing passengers who might produce 
revenue for struck carriers. If applied to 
the Southern situation, a spokesman 
said, pilots could refuse to transport any 
passengers transferring from or to a 
Souther flight. 

The pilots of 19 airlines have already 
approved the plan, the union said, and 
most of the remaining airlines would be 
served with contract reopening requests 
“within a few weeks.” 

ALPA officials called the plan a 
means of restoring the “bargaining 
balance which the carriers are seeking 
to destroy through mutual aid pacts 
approved by the Civil Aeronautics 
Board, strike breaking subsidized by the 
Federal government and mutual subsidy 
through interline ticket arrangements.” 

Sayen said that other airlines were 
indirectly subsidizing Southern through 
interline agreements by which they pro- 
vided Southern with 75% of its busi- 
ness. Last year, the union said, ALPA 
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attempted to counteract this by having 
pilots refuse to cross Southern pilots’ 
picket lines or fly into picketed airports. 
This plan, which would have affected a 
13-state area, was blocked by a court 
injunction obtained by eight major air- 
lines, the union said. 

“In w of the Federal govern- 
ment’s failure to prevent Federal sub- 
sidies being used for strike-breaking pur- 
poses, continued subsidization by other 
carriers through interline business, and 
the court’s legal actions to prevent 
ALPA mbers from exercising their 
legal to observe picket lines of 
other mbers of the organization, it 
has be necessary for the pilots to 
invoke procedures of the Railway 
Labor Act to clarify the right which 
they feel they now have of honoring 
the picket lines of their own brother 
pilots protect themselves contractu- 
ally,” Sayen declared. 


Pyle Will Leave FAA 


For Industry Position 


Washington—Deputy Federal Avia- 
tion Ag Administrator James T. 
Pyle, resignation was accepted 
by the White House last week, has been 
appointed vice president of General 
Preci , and will begin working 
with here on Dec. | 

trator of the Civil Aeronau- 
tration from 1956 to 1958, 
FAA’s first deputy admin- 
59, serving under Elwood 
agency's first administra- 


is 47, will resign his FAA 
duties Nov. 3. In a letter to the 
Presid said reasons of “‘a personal 
financ forced him to leave 
the FAA post. His next employer, Gen- 
eral | nm, Inc., is the principal 
operat subsidiary of General Pre- 
cision | »ment Corp. 
A ] hr. pilot, Pyle was formerly 
a Pan American operations executive, 
Air Charter Co. of Denver, 
f Denver Air Terminal Corp. 
53, was appointed assistant 
Assistant Secretary of the Navy 


nature 


president 
preside 
and, 

to the 
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Navigation Aids Ordered 


Washington—Seventy-one VOR radio 
ranges have been ordered by Federal Avi- 
ation Agency under a $2-million contract 
with the Televiso Corp. of Wheeling, III. 

FAA will install 50 VORs for en route 
service, the remainder will be TVORs 
(Terminal VOR) which are installed at 
or near airports. Later this year FAA 
plans to convert the 50 en route aids to 
VORTAC installations, which will offer 
pilots distance and azimuth information. 
FAA hopes for delivery in one year. 














BECAUSE IT 
DRAWS IN 


MORE AIR 
HERE... 


THE PRATT & WHITNEY AIRCRAFT TF33 TURBOFAN GENERATES UP 10 42% GREATER THRUST 


J In simplest terms, this is how the Pratt & Whitney Aircraft 

w - TF33 (JT3D) turbofan has improved on the efficiency 
* of the conventional turbojet engine. The TF33 is the 

logical extension of the turbojet's design simplicity, flexibility and unprecedented reliability, 
proved in over 15,000,000 hours of flight. The TF33’s increased thrust—42% greater on take- 
off than its straight jet counterpart—permits use of shorter runways, gives quicker climb to cruise 
altitudes, and faster cruise speeds. Substantially reduced fuel consumption greatly extends range. 
Eight TF33 engines power the huge Boeing B52H. They develop 136,000 pounds total thrust, 
40,000 pounds more than the B52G’'s turbojets—more power than any plane in the free world. 


Pratt & Whitney Aircraft 


Division of UNITED AIRCRAFT CORPORATION 


EAST HARTFORD, CONNECTICUT 





Stranded Charter Stirs Ire in Congress 


Washington—Congressional critics of 
supplemental airline operations may 
utilize the recent stranding of 98 pas- 
sengers by President Airlines for nearly 
a week in Shannon, Ireland, to trigger 
a full-scale investigation of supplemental 
airline operations and the Civil Aero- 
nautics Board’s control of them. 

Staffs of both the Senate and House 
subcommittees on aviation are await- 
ing the completion of a CAB investiga- 
tion of the incident, undertaken the 
dav after a probe was requested by 
Rep. John Rousellot (R.-Calif.). He had 
criticized the management of the airline 
following the Sept. 10 crash of a Presi- 
dent DC-6 at Shannon with the loss 
of 83 lives. 

He also was highly critical of legisla- 
tion, which could give supplementals a 
permanent operation authority, during 
House debate on the measure Sept. 18. 
Later, he criticized the way the Board 
is carrying out its responsibility to 
check the financial standing and safety 
precautions taken by the carriers 

Board spokesmen indicate that under 
present rules governing charter flights 
by supplementals, a detailed scrutiny of 
the airlines financial background is not 
required. Approval is granted on the 
basis of a formal application assuring 
that all CAB economic regulations have 
been complied with. 

Several other carriers have 
stranded charter passengers for various 
reasons, the spokesmen said, but investi- 
gations have determined that most of 
these incidents did not violate CAB 
regulations and were considered a con- 
tract breach between the airline and 
the charterer. 

One notable exception, they said, was 
the case of Universal Airlines, which had 
its authority revoked nearly two years 
ago after the carrier collected funds for 
charters, but failed to make refunds 
after canceling the flights. The presi- 
dent of Universal then was George S. 
Patterson, who is currently the general 
manager of President Airlines. 

Evidence uncovered in the investiga- 
tion of President will be submitted with 
“appropriate recommendations” to the 
full, five-member CAB, spokesmen of 
the Board’s enforcement division said. 

Glenn H. Taylor, a Los Angeles 
builder who assumed control of Presi- 
dent just two days after the Shannon 
crash, deplored the “unfortunate chain 
of events” and the unfavorable pub- 
licity which followed the accident, 
the stranding of passengers at Shannon, 
and a two-day delay encountered by 88 
President charter passengers at London. 

Taylor said he had talked with Rep. 
Rousellot and thought the congressman 
had cause for “legitimate concern” on 


also 


his views of the supplemental industry, 
even though President was a “victim 
of circumstances.” 

Building public confidence in the 
supplemental industry as a safe and 
dependable mode of transportation will 
be one of the first phases of a major 
program now under way to make Presi- 
dent the largest supplemental airline of 
its type, Taylor said. 

The new president said he purchased 
the airline on Sept. 18 from Fred Wil- 
son, of Sherman Oaks, Calif., after more 
than a year of negotiation. The carrier 
was created the year before by the trans- 
fer of an operating certificate formerly 
owned by California-Eastern Aviation, 
Inc. to the new firm with a capitaliza- 
tion of $100,000. Attornevs for Presi- 
dent said that it was not necessary to 
make a legal filing of Tavlor’s purchase 
with CAB, since Taylor had no previous 
connection with the aviation industry 

CAB records listed Wilson as presi- 
dent, but Taylor said that Edward Ringo 
has now been named president under 
plans to revamp the entire management. 
Patterson has also been retained, Tay- 
lor said. 

Taylor singles out the supplementals’ 
“feast or famine” financial status, plus 
the timing of his acquisition of Presi 
dent Airlines as contributing factors to 
the six-day delay at Shannon. 

Short of flight equipment because 
of the Sept. 10 crash, the airline faced 
the problem of returning 700 passengers 
from Europe with only a DC-6 and a 
DC-7 available, he said. The task was 
accomplished at a cost of $100,000 by 
ferrying the aircraft empty between New 
York and Europe. The DC-7 scheduled 
to pick up the Shannon passengers was 
delayed there for 48 hours for repairs 

When the repairs were completed, 
Taylor said, airport authorities and cred 





Cargo Helicopters 


Moscow—Aeroflot plans to make un- 
precedented use of helicopters for cargo 
flights between the Black Sea coastal re- 
sort of Adler and nearby Caucasus Moun- 
tain villages this fall. 

During the summer, Adler-based Mi-4s 
averaged more than 20 tourist flights 
daily to other resorts along the coast and 
in the mountains. Now some of these 
craft are shifting over to transportation 
of machinery, equipment, medicines and 
processed foods to agricultural villages in 
the mountains. Return loads are fresh 
fruits and vegetables. 

Some isolated mountain points which 
are a two or three day drive from Adler 
during the fall and winter can be reached 
in 15 minutes by helicopter. 
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itors refused to permit a takeoff until 
all bills were paid in cash. Checks had 
always been honored before, Taylor said 
He admitted that paychecks of some 
President personnel in Ireland had failed 
to clear because of a transfer of com- 
pany funds to a new bank. The transfer 
was made conjunction with his ac- 
quisition of President, Taylor said. 

An initial payment of $3,000 was for- 
warded to Shannon by a scheduled 
turbojet flight as soon as the delay was 
reported, Taylor said. When it became 
necessary idvance an_ additional 
$6,000, h inted out, Shannon banks 
were closed for the weekend, delaying 
release of the flight even longer. Actual 
payment of the bills was made on the 
following Monday and the aircraft de- 
parted—six days late—the next day. 

Taylor also criticized newspaper ac- 
counts of how President took care of 
the stranded Shannon passengers. Some 
their way home on other 
airlines and a few stayed with relatives, 
but the majority was cared for by the 
aitline, he said. Cost of these accom- 
modations has not vet been determined 
by the airl lavlor said. 

The ent ncident may have been 
averted if it had happened at a time 
when Pr nt could have obtained 
other aircraft, said Tavlor, but none was 
available 

Tavlor 
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to make President the 
largest supplemental airline and has pur- 
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loading f rgo, and later may be 
powered rboprop engines, Taylor 
said. Negot ns for the modifications 
are currently being discussed with Gen- 
eral Electric Corp., he added. 

Tavlor, v not disclose the pur- 
chase price for the fleet, but said it was 
a “good deal” for President, and in- 

nventory of spare parts. 
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edle an unmanned flight 


eure — 


NAVIGATION with “needle’s eye” precision 

is achieved by Motorola RDI. Synergistic 
combinations of Radio, Doppler, and Inertial 
sensory data into one integrated system exceed 
the sum of the capabilities of each. Ranging 
hundreds of miles from their ground-anchored 
reference, these R+D, R+I and R+D+I combina- 
tions provide targeting accuracy...immunity 

to interference...resistance to detection. Unique 
combinations of these techniques have 

been proven in applications requiring real-time, 


Military Electronics Division 


All qualified applicants will receive consideration for employ- 
ment without regard for race, creed, color, or national origin 
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equired Motorola syst 


position-fixing and space vehicle-guidance. These 
Motorola systems originally were designed for 
missile guidance and surveillance drone 
navigation ...they now provide reliable solutions 
to a broad range of problems requiring 
continuous, current, and extremely accurate 
control data never before attained in a dynamic 
environment. Sensory synergism is another 
demonstration of Motorola’s systems ingenuity. 
Classified details of these programs are avail- 
able to those with an established need to know. 


MOTOROLA 


CHICAGO 51, Illinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East Mc Dowell Road 
RIVERSIDE, California, 8330 indiana Avenue 





SHORTLINES 





> Air Line Pilots Assn. plans to set 
a strike deadline at Trans World Air- 
lines soon. ALPA told the National 
Mediation Board that the company has 
“procrastinated and refused” to deal 
with their problems on grounds that 
they were waiting for more reports from 
the Feinsinger Commission. 


> American Airlines reports its passen- 
gers may now order a rental car, along 
with hotel or motel accommodations, 
when they make travel reservations. 


> Braniff Airways will add one new non- 
stop Boeing 707 flight from Dallas to 
Chicago and another to New York on 
Oct. 29, making a total of three jet 
flights daily to both cities from Dallas. 


> Bureau of Customs has adopted a sim- 
plified procedure for handling baggage 
of foreigners traveling through the U.S. 
en route to another country. This bag- 
gage no longer must be inspected by 
Customs officials as long as it remains 
in the airline’s custody and passengers 
have no access to it. 


> Delta, National, Northeast, Trans 
World and United airlines have com- 
bined their 1961-62 winter package va- 
cation listings for Florida and the Carib- 
bean area into a single handbook for the 
convenience of travel agents. 


> Eastern Air Lines, only trunkline re- 
fusing to employ youth fares, has now 
changed its position and “reluctantly” 
filed for youth fares effective Oct. 22. 
© Iberia Air Lines will take delivery on 
its first Caravelle jet transport in Janu- 
ary. The aircraft will be used on Iberia’s 
European and African routes. 


> International Air Transport Assn. has 
published the proceedings of its Sym- 
posium on Supersonic Air Transport 
held last April in Montreal. The 215- 
page summary costs $2.50 and the 
volume of working reports prepared 
from 1,200 pages, is $10. Order from 
IATA, Montreal 3, Canada. 


> Western Air Lines has bought three 
Boeing 720Bs, bringing its Boeing jet 
fleet to nine. The new aircraft, to cost 
about $15 million, will be delivered 
next July and August. 


> Youth fares evaluation and statistical 
reports may now be filed up to 30 
days after each successive three-month 
period, instead of 10 days. Civil Aero- 
nautics Board made the change after 
considering a request by National Air- 
lines. 








AIRLINE OBSERVER 


> Recent bilateral talks with Italy ended in a stalemate with the Italians 
threatening to restrict the number of U. S. flights into Rome unless granted 
a new route from the West Coast, and the State Department refusing to 
comply. Meanwhile, there has been speculation that several foreign gov- 
ernments might attempt to resurrect an old plan to define the entire Euro- 
pean area as “cabotage”’ territory to be served only by European carriers. 
However, fears of smaller nations that this could cost them their lucrative 
operations into the U. S. were considered sufficient to defeat any such move. 


> Eastern Air Lines has registered the term “Air Bus” with the U. S. Patent 
Office and now has exclusive right to its use. The airline is also seeking 
to register the term “Air Shuttle.” 


> Acroflot officials seem touchy about repeated queries on development of a 
Russian supersonic transport. Questioned by a Moscow news reporter on 
the Soviet Union’s civil aviation “prospects,” Aeroflot Deputy Chief Georgi 
Schetchikov declared: “I know what you are getting at. Most of all you want 
to know when the supersonic passenger planes will appear. Well, the 
designers are busy on them, so be prepared . nother Russian publi- 
cation, Schetchikov reported that Aeroflot carried more passengers 
westbound on the trans-Siberian, Khabarovsk-Moscow route last summer than 
handled by the Siberian railroad between the same points. Observers 
cite this as evidence of progress toward Russia’s goal of carrying all long- 
haul passengers by air, and cargo by rail. 


> Air Line Pilots Assn. executive committee has urged union pilots flying 
into airports served by Southern Airways to exercise unusual caution because, 
ALPA contends, strike-breaking pilots hired by the carrier are incompetent 
(AW July 17, p. 49). Local ALPA councils are to urge their members to 
file and not cancel instrument flight rule (IFR) flight plans even if the 
weather is clear. Extreme conservatism in planning approaches and in taxi- 
ing also was recommended by the union’s top committee. These measures 
were interpreted as a move to exert pressure on Southern through other air- 
lines by complicating airport operations. 


© Watch for Riddle Airlines to announce the purchase of 10 additional 
Douglas DC-7s from Scandinavian Airlines System, thus bringing the 
Miami-based carrier's fleet to 20. Douglas and Lockheed Aircraft Service 
are competing for the order to convert some of the aircraft to DC-7CF 
configuration. However, Riddle reportedly plans to use several of the new 
DC-7s to carry passengers only. 


> Pronounced retarding effect of slush on jet transport takeoff distances has 
astonished Federal Aviation Agency officials now staging tests with a Con- 
vait 880 at FAA’s Atlantic City, N. J., experimental center. In one instance, 
the 880 was accelerated to 100 kt., then steered at takeoff power through a 
strip of pulverized ice 1 in. deep and 3,000 ft. long. Aircraft could not 
attain rotation speed of 124 kt. until just before it cleared the slush pack. 


tion Agency regulatory 
ritical of past practice 
od Quesada. The com- 


> Project Tightrope report, a study of Federal A 
and enforcement procedures, promises to be sharph 
in this area under former FAA Administrator Elw 
pleted report, due for release this week, is expected to contain measures 
designed to expedite FAA hearing and rule-making procedures. Tightrope 
task force was headed by Washington Attorney Lloyd Cutler, 


> Watch for British parliamentary furor this week over the safety records of 
Britain’s independent airlines, with an emphasis on pilot training standards 
and flight equipment maintenance. Catalyst is the latest accident involving 
an independent, Derby Aviation, owners of a Douglas DC-3 which hit a 
mountain in the Pyrenees Oct. 7. All 34 aboard were killed in the crash 
which recorded the first fatalities in the company’s 20-year history. The 
Derby crash was the second major accident involving an independent in two 
months. Thirty-four London schoolboys, their two school masters and the 
flight crew of three were killed when a Cunard Eagle Viking crashed near 
Stavangar, Norway, in August. 
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Revolutionary VTOL aircraft 











achieves successful transitions... 


. AND BRISTOL SIDDELEY 
SUPPLY THE POWER 


The Hawker P1127 strike aircraft has made its first tran- 
sitions—from vertical take-off to forward flight and from 
forward flight to vertical land. The world’s first jet-sus- 
tained VTOL (vertical take-off and land) aircraft to be de- 
signed for operational service, the P1127 obtains both lift 
and thrust from the same engine. The engine that has 
made this historic advance possible is the Bristol Siddeley 
Pegasus turbofan. 

These successful transitions—coming so early in the 
P1127 flight-test program —are eloquent testimony to the 
rightness of the Bristol Siddeley VTOL philosophy, which 
asserts that the total installed thrust of an aircraft’s main 
powerplant must be available for vertical take-off and land- 





ing, hovering as well as for forward flight. 

The Bristol Siddeley Pegasus has four controllable jet 
nozzles which can be direct lownwards for lift, back- 
wards for thrust or in any other direction required. This 
unique feature makes possible the design of single- or multi- 
engined subsonic or superson craft in which total in- 
stalled thrust is available for vertical take-off and for transi- 
tion between vertical and hori | flight. 

Where ground conditions permit, a Pegasus-engined air- 
craft can make a short take- r a heavier load ora 
conventional take-off if a large rload is required. 

The Bristol Siddeley Pegasus is supported by the Mutual 
Weapons Development Prograr r NATO. 


Power for this 

The Bristol! Siddeley Viper turbojet 
powered the Bell X 14 research aircraft, 
which was the world’s first jet-sustained 
VTOL aircraft to achieve transition from 
vertical to horizontal flight. The Viper en- 
gines range from 1,600- to 3,000-lb. thrust 
and power many different aircraft. 


...and this 


The Bristol Siddeley industrial Proteus 
gas turbine powers a 3,000 kw. turbo- 
generator. Designed for peak-lopping and 
emergency stand-by generation, these new 
pocket power stations, two of which are now 
in service, deliver full power within 2 min- 
utes of a cold start for a low capital outlay. 


The Bristo! Siddeley Orpheus medium- 
thrust turbojet powers the NATO stand- 
ard lightweight strike fighter—the Fiat 
G 91. The Orpheus has been selected for 
5 different aircraft types which are in pro- 
duction, a s flying in India, France, 
Japan, Ita Finland and Britain. 


BRISTOL SIDDELEY ENGINES LIMITED centrat office: MERCURY HOUSE, 195 KNIGHTSBRIDGE, LONDON, SW? 


For further information, contact: Bristol Aero-Industries Limited, 
10210 Pie IX Boulevard, Montreal North PQ, Canada. Tel: DAniel 1-1330 





soft touch 


—with Sylvania Gold Brand Tubes 
in the critical sockets 


Home to roost ... communications perfect. 
Avigation equipment on the nose. 
A One good reason for this easy “let down” is the 
reliability of Sylvania Gold Brand Tubes. The 
GB S654 premium design of Gold Brand Tubes features 
AAW =6obuilt-in safety factors to assure dependability 
gp hace ine even under mechanical and therma) shock condi- 
uae ch, tions as great as 500g and 165°C. They undergo 
severe tests for vibration, glass strain, fatigue, 
electrical characteristics and reliability. Result: 
: Gold Brand Tubes, like GB5654 and GB5670, are 
strong replacement favorites with the largest airlines. 
investigate Gold Brand reliability for yourself. Ask your nearby Sylvania 
Industrial Tube Distributor for the informative “Gold Brand Reliable Tubes” 
brochure. Or, write Electronic Tubes Division, Sylvania Electric Products 
Inc., Dept. 106, 1100 Main Street, Buffalo, N. Y. 


SYLVANTA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS (ee) 


Hughes, Atlas Extend 
Northeast Discussions 


Negotiations were continuing last 
week between Atlas Corp. and Howard 
Hughes over a Hughes offer to provid 
Northeast Airlines with much-needed 
cash and working capital on condition 
that Hughes Tool Co. could acquire 
the Atlas controlling interest in North- 
east on equitable terms. 

The Hughes offer, if formally re- 
newed, would give Northeast funds to 
satisfy overdue trade accounts and offer 
an alternative to the offer of Eastern, 
National and Mohawk Airlines to take 
over Northeast (AW Oct. 2, p. 41). 

A memorandum of understanding be- 
tween Atlas and Hughes Tool Co. had 
been filed with the Civil Aeronautics 
Board, but was withdrawn after Atlas 
—and Northeast as a_ signatory—had 
been turned down by the Board in a 
request that it be held confidential. 

The memorandum was then made 
public by Raymond M._ Holliday, 
Hughes Tool vice president, with the 
comment that Hughes Tool had not 
requested any confidential treatment by 
the Board. 

Reason given for its withdrawal 
was that the memorandum carried a 
cut-off date of Sept. 30 for execution 
of definitive agreements between 
Hughes and Atlas, and since this date 
had passed new terms were necessary. 

Key points of the Hughes offer: 

@ CAB approval, as well as that of other 
necessary government agencies, is re- 
quired, 

e Advances of $5 million would be 
made to Northeast by Hughes when 
the memorandum became effective, 
except that not more than $1] million 
would be provided prior to CAB ap- 
proval. If the Board had not approved 
the Hughes-Atlas definitive agreements 
or disclaimed jurisdiction by Nov. 1, 
any amounts advanced by Hughes 
would become payable Nov. 15. 

e Creditors’ moratorium now in cffect 
for Northeast must be continued until 
at least Dec. 15 or any Hughes obliga- 
tion under the memorandum would be 
terminated. In this same _ provision, 
Northeast and Atlas also would have 
been required to arrange for a schedule 
of payments for principal and interest 
deferred under the moratorium. 

e Continuity of management would be 
sought by Hughes, including a commit- 
ment to offer James W. Austin, North- 
east president, a three-year contract at 
his present annual salary. 

e Payment to Atlas would be acceptable 
in any combination at Hughes’ discre- 
tion of cash, Hughes Too! notes, shares 
of common stock of Atlas (Hughes 
owns 11% of Atlas), or TWA deben- 
tures, with or without the attached war- 
rants for purchase of TWA stock. 


AVIATION WEEK and SPACE TECHNOLOGY, October 16, 1961 








Airline Traffic—July, 1961 


Passenger | Over-all 


Load U. S. Mail Express | Freight Total Load 
Ton-Miles Revenue Factor 
Ton-Miles % 





Revenue 
Revenue Passenger 
Passengers | Miles Factor Ton-Miles Ton-Miles 


| (000) 


DOMESTIC TRUNKS | | 
American 618,084 | 517,443 | 
Braniff ary 173,292 84,474 
Continental 113,631 82,717 | 
Delta ‘ 280, 583 175,048 | 
Eastern...... : ‘ 648 ,077 341,324 
National - 150,559 115,456 | 
Northeast : 154,343 68,172 | 
Northwest i 149,029 111,637 | 
Trans World ae : 401,499 402,986 
United’... : 994,468 | 678,997 
Western : 141,994 | 88,800 


1,695,480 839,398 168,404 | 61,238,318 
344,206 164,875 6,20 9,429,060 
219,832 | 113,401 6, 80 8,790,046 
578,027 326,377 , 587,5 19,283, 470 

1,138,294 | 465,126 ,046,9 36, 862,092 
394,365 | 67,144 4,732 | 12,430,124 
144,067 | 48,195 3 6,954,011 
543,084 225,960 99,523 12,446,399 

1,394,335 675,073 511 45,451,978 

3,728,467 | 1,247,498 : 215 | 77,592,617 
282, 247 82,978 333,88 9,199,355 
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INTERNATIONAL 
American : 7,664 8,851 | 
Braniff. . 9,604 13,275 
Caribbean Atlantic i 40,891 2,895 
Delta 1,874 2,497 
Eastern 57,374 83,314 
Mackey 12,561 2,182 | 
Northwest 24,658 43,140 
Pan American 

Alaska 8,010 8,680 43,702 242,4 1,193,476 
Atlantic 196,380 336,379 2,658,793 42, 434,597 
Latin America 140,421 189,299 519,959 24,535,174 
Pacific , 48,445 183,989 3,188,223 25,895,182 
Panagra 11,443 20,764 98,063 3,034,489 
South Pacific ; 319 | 875 593 | 91,481 
Trans Caribbean 17,059 | 26,463 2,359,269 
Trans World , 36,407 120,872 1,384,646 ,859,8 15,615,737 
United : 23,516 | 58 , 637 327 , 537 192,091 6,490,227 
Western 5,618 | 8,777 | 11,274 5, 50 947,998 


6,008 | 906 4,875 | 1,236,615 
54,745 | . 171,32 1,613,672 
1,932 | 1,350 284,581 

609 3,0 277,719 
120,244 | 46,33 8,365,757 

. 221,630 

1,467,806 855 6,750,484 
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LOCAL SERVICE 
Allegheny : 72, 208 | 14,985 21,225 7156 | 1,547,713 
Bonanza 25,562 | 6,362 7,222 913 631,183 | 
Central 21,374 4,052 11,925 2 5 428,299 | 
Frontier 31,182 8,511 25,966 68,74 929,904 
Lake Central 34,856 5,611 9,604 15,2 582,329 | 
Mohawk 58,384 12,513 20,190 31,865 1,269, 898 
North Central 95,150 | 18,402 44,209 73 1,905,505 
Ozark 44,990 | 8,127 18,312 3 8 866, 183 
Pacific 36,691 | 8,187 14,825 } 810,474 
Piedmont 44,145 9,610 13,485 21,583 972,690 | 
Southern 32,558 5,894 25,785 24,7 629,140 | 
Trans-Texas 26,295 6,060 18,507 40, 58 648,127 
West Coast } 32,848 6,160 14,611 f 70 828,711 | 
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HAWAIIAN LINES | | 
Aloha 42,430 6,871 2,594 426 558,338 
Hawaiian 55,546 | 8,871 3,706 55,11 871,316 


CARGO LINES 
Aerovias Sud Americana Pawn 238,616 238,616 | 
Flying Tiger 9,836 41,495 16,190 , 317,56 12, 499, 895 
Riddle! 9,301 45,866 32,521 ? 4 4 10,495,351 


Seaboard World er 10,908 42,521 411,105 2 8,318,531 
flick , 1,459 9,557 5,471,689 6,416,178 


HELICOPTER LINES 
€ \icagme Pol copter 20,011 | 353 35,615 | 
Los Angeles Airways 4,612 163 22,051 
New York Airways } 12,625 226 23,644 | 


ALASKA LINES 
Alaska Airlines : 5,436 3,970 32 82,4 947,976 | 
Alaska Coastal 7,518 | 721 62 82,700 | 
Cordova 3,653 648 62 110,595 
Ellis 6,593 418 53 47,372 | 
Kodiak 1,394 | 96 33 11,392 
Northern Consolidated. . 4,955 1,580 52 296,121 | 
Pacific Northern 14,818 14,403 60 2,151,295 | 
Reeve Aleutian 1,676 1,484 46 319,237 
Western Alaska 1,745 68 72 9,804 | 
Wien Alaska | 7,625 2,792 68 489, 402 
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Avalon : 14,727 562 54.4 55,393 | 
' Riddle’s figures show combined domestic and international operations. 


“Includes excess baggage. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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TEST FIRING of the XKD2B-1 Rocketdyne storable liquid-propellant rocket motor was condu 


vehicle fastened to stand. Instrumentation pickup lines are attached for data collection. 


cted at Point Mugu, Calif., with the test 


Beech Missile Target Nears Service Tests 


MARK 10 TERRIER LAUNCHER for destroyers and cruisers could be adapted to fire the 
KD2B-1. Terrier also could be launched simultaneously to simplify tracking exercises. 
Target and missile shown are not to same scale. 


52 


Wichita, Kan.—Beech Aircraft Corp.'s 
high- and low-altitude supersonic missile 
target is nearing completion of con- 
tractor flight trials and between Octo- 
ber and December will begin a series 
of demonstrations to U.S. Navy and 
U.S. Air Force, which are potential 
customers for the vehicle. 

The manufacturer expects that Navy 
will be able to start formal service evalu- 
ation of the new target early next year. 
Known to the Navy as the XKD2B-1 
and to the USAF as the XQ-12, the 
liquid-rocket-powered vehicle already 
has been tested up through Mach 1.6 
at 35,000-40,000 ft. and is expected to 
achieve its designed Mach 2 perform- 
ance soon. 


Current Plans 

Current plans call for the first 16 
drones to be powered by a North 
American Aviation Rocketdyne XLR- 
64-NA-2 storable liquid-rocket engine 
and follow-on vehicles are to have the 
NAA XLR-64-NA-4 powerplant which 
features variable orifices for modifying 
the thrust. 

Prime feature of the target system is 
its adaptability to use by land, sea and 
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SHARPLY SWEPT DELTA WING planform of XKD2B-1 Mach 2 target is shown in rear-view of full scale mockup. External nozzle 
beneath two rocket motor nozzles is infrared augmenter. Below, exploded drawing shows easily accessible nose which carries scoring 
system, autopilot, programmer, radar augmentation and other equipment. 
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match 
system sensitivity 


tO your 
recording 
application 


When your recording application calls for 6 or 8 direct writing, 
general purpose channels with identical sensitivity and input 
electronics, Sanborn ‘‘950"’ design provides a highly useful, 
economical answer in the precise sensitivity range you need, 
Choices include systems with: 











1 HIGH GAIN AMPLIFICATION .. . 6 or 8 transistorized 
channels with floating and guarded inputs, 100,000 ohms 
resistance on all ranges, 10 to 2000 uv/div sensitivity. 
System response DC to 100 cps within 3 db at 10 div 
peak-to-peak amplitude. Common mode performance 
+200 volts, max., rejection 140 db min. at DC. High gain 
stability, max. non-linearity 0.5%, low noise and drift. 
All channels have range, gain, function, position and 
galvanometer frequency compensation controls. 


MEDIUM GAIN AMPLIFICATION .. . 6 or 8 transistorized 
channels with floating and guarded inputs; Y meg. 
resistance on mv ranges, 1 meg. on volt ranges; sensi- 
tivity 0.5 to 20 mv /div and volts /10 div. System response 
DC to 150 cps within 3 db at 10 div peak-to-peak ampli- 
tude. Common mode voltage +500 volts, max., rejection 
140 db min. at DC. Same controls as High Gain amplifier. 





LOW GAIN AMPLIFICATION . . . 6 or 8 channels, bal- 
anced to ground inputs 5 meg. each side; tube and 
transistor circuitry; sensitivity 10 to 500 mv/div and 
1 to 10 volts/div. System response same as Medium 
Gain system. Common mode performance +2.5 volts 
and 34 db min. rejection on most sensitive range. Amplifier 
available with or without Calibrated Zero Suppression. 


All 950" systems have 350-style 6- or 8-channel flush-front, 
heated stylus recorder, using Sanborn rectangular-coordinate 
Permapaper.© Nine chart speeds, timer /marker stylus, built-in 
paper take-up. Systems housed in 63%” high mobile cabinets; 
amplifier and recorder occupy only 24%2” of panel space. For 
complete descriptive literature and application assistance, call your 
Sanborn Industrial Sales-Engineering Representative; offices 
throughout the U. S., Canada and foreign countries. 


SANBORN “950” SYSTEMS 


INDUSTRIAL DIVISION 
SAN BOR NN 


175 Wyman St., Waltham S4, Mass. 





air services, Beech notes. It is designed 
for launching from the Navy’s McDon- 
acll F'3H (initial trials at Pt. Mugu 
have been carried out using this type) 
and the F4H, Grumman F11F, North 
American FJ-4+ and Douglas A4D and 
F4D; also from the USAF McDonnell 
F-101, Convair F-102 and F-106 and 
Martin B-57E. Consideration has also 
been given to enabling the drone to be 
hunched from land and_ ship-based 
Terrier and Talos missile launchers, with 
ability to fit both target and missile 
to the same launcher to simplify fleet 
operational practice. For ground-based 
training, the vehicle can also be lofted 
from a special Beech-designed mobile 
huncher or it mav be adapted to firing 
from Nike-Ajax launchers. 

If testing is carried out on schedule, 
the new target is expected to enter mili- 
tirv inventories in 1962. 

Measuring 13 ft. 5 in. over-all length 
with fuselage diameter of 13 in. and 
wingspan of 3 ft. 3 in., the XKD2B-1 
XQ-12 has a gross weight of 560 Ib. It 
has a payload capacity of up to 2,000 
cu. in., permitting up to 47.5 Ib. of 
special equipment to be carried depend- 
ing upon the mission. 

Construction is basically of alumi- 
num, with sharply swept delta wings, 
vertical stabilizers and avionic equip- 
ment shelves being of honeycomb 
makeup. Wings have a magnesium 
carry-through structure. Fuel and oxi- 
dizer tanks—a section approximately 
six feet long—are made of stainless steel. 
Fuel, MA F-4 Hydyne, a hydrazine-base 
formula, and the inhibited red fuming 
nitric acid oxidizer, with nitrogen pres- 
surant, are supplied to dual thrust 
chambers. 

Both types of Rocketdyne motors 
consist of a booster and sustainer thrust 
chamber, capable of being started and 
stopped from sea level to 100,000 ft. 
Both types of motors (NA¢2 and NA-4) 
provide a maximum thrust of 5 min. 
and a minimum of 8.5 min. for the 
sustainer phase and 1.5 min. maximum 
thrust and four minutes minimum 
thrust for the booster. 

Basic difference between the two en- 
gines is that the later NA-4 incorpo- 
rates a “dry propellant line,” whereby 
lines between fuel tank and fuel-start 
valves are kept free of propellant during 
storage and handling, and has a dial 
system for thrust selection, providing 
four different orifice combinations for 
cach thrust chamber and a total of 16 
thrust combinations for each tank pres- 
sure setting. The NA-2 engine meas- 
ures 18.5 in. long, 5 in. wide and 9 in. 
high and has a dry weight of 16.7 Ib. 
lhe NA-4 rocket measures 21 in. long, 
has the same width and height dimen- 
sions as the NA-2 and weighs 22 lb. 
dry. 

Aside from the thrust varying capa- 
bility of the NA-4, the two engines pro- 


ELECTRONIC EQUIPMENT gets checkout at Pt. Mugu, using calibration gear that sets atop 
platforms that cradle on the target’s back for convenient handling. 


TARGET’S ROCKET ENGINES, above, are casily accessibl 


Pt. Mugu, where contract flight program was conduct 
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genus: homo - species: sapiens 
discipline: factors engineering 


At the six major RCA Defense Electronic Products facilities, teams of 
psychologists and design engineers are deeply involved in the highly 
specialized, incredibly complex study of human factors engineering— 
man/machine interfaces, auto-instructiona! methods, decision processes, 
read-in/read-out optimization techniques, sensory perception, the 
entire spectrum of psychological-physiological-physical disciplines. 


Whether your requirements involve human factors study of command 
and control functions for defense networks, or projected life support sys- 
tems for space exploration, a total RCA capability stands ready to assist 
you ... from feasibility study to project completion. Write Defense 
Electronic Products, Radio Corporation of America, Camden, N. J. 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 





MEASURING THE PULSE 
OF A MAN-MADE WORLD 


Endevco Corporation, 





vide similar performance characteristics. 
The booster stage has a thrust range of 
220-685 lb. at 35,000 ft., with nominal 
thrust at this altitude being 550 Ib. and 
nominal specific impulse at the same 
height of 231 sec. The sustainer phase 
provides a thrust range of 85-130 Ib. at 
70,000 ft., a nominal thrust of 106 Ib. 
at this altitude and specific impulse 
of 262 sec. at that height. 

This provides the XKD2B-1/XQ-12 
with a performance ranging from Mach 
1.2 and endurance of 75 sec. at 5,000 
ft. to Mach 2 and endurance of 5 min. 
at 70,000 ft. Actually, taking glide 
period into account, the vehicle is esti- 
mated as having a useful tracking dura- 
tion of some 27 min. 

Guidance system is a Beech-designed 
inertial type providing pre-program- 
ing so that the vehicle seeks preset 


altitudes and speeds. A radio link is 
provided for destruct purposes, com- 
mand range being 250 mi. 

Beech has also designed a simple go, 
no-go type checkout console for sequ- 
ence testing the target subsystems prior 
to installation in the vehicle. Utilizing 
28 v.d.c. power, the console provides 
complete checkout in 10 min. and is 
designed for operation following simple 
instruction in its use. Stowage and 
handling of the target system utilizes 
simple basic equipment: a_ cradle 
adapter makes possible use of standard 
Navy and USAF bomb dollies for mo- 
bility in shop, ramp or ship deck areas 
and the company has also designed a 
roadable general purpose trailer capable 
of carrying two complete targets over 
normal roads as well as unimproved 
terrain, 


Nitrogen Conversion and Storage 
Unit Installed for Industrial Use 


Orlando, Fla.—A 6,000-psi. nitrogen 
conversion and storage svstem—believed 
to be the first ever installed for indus- 
trial use—is in operation at the Martin 
Co.’s Orlando Division. 

Svstem was designed and built by 
Gas Engineering and Development De 
partment of Air Reduction Co., Inc. 
(Airco), New York. Previous similar 
systems have operated at only about 
2,400 psi. 

Airco installed the svstem adjacent 
to the Orlando plant to meet Martin’s 
requirements for high purity nitrogen 
at pressures up to 5,000 psi. in manu 
facture and test of missile components 
and other equipment. 








Low-pressure liquid nitrogen is de 
livered by trailer and pumped into 
liquid storage tank with a capacity of 
265,000 standard cubic feet nitrogen 
gas equivalent. Liquid nitrogen is then 
piped to a_ reciprocating with 
6,000-psi. maximum discharge pressure 

It then passes through an ambient 
air heated vaporizer for conversion to 
gas and into another storage vessel with 
250,000 standard cubic feet capacits 
at 6,000 psi. 

Gas storage tank is 5 ft. in diameter, 
54 in. thick and more than 46 ft. long, 
designed to provide required volume 
needed to satisfy peak flows above 
pump capacity. The tank is connected 


pump 


emer 


NITROGEN conversion and storage system built by Airco is in service at Martin-Orlando. 
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exacting requirements of con- 
trols iy’s high performance aircraft 
and « Pacific Scientific has devel- 
oped ickaged cable control systems.” 
A co te run-around cable system pro- 
vides finest controls for aircraft. The 
es and advantages of a prop- 
1 and true run-around cable 
syste now be incorporated into com- 
ponent kages. This permits installation 
and a} tion in many mechanical remote 
contr tions and adds the inherent 
advantages and reliable performance of 
le control. 
cable control systems are 
tgrowths of Pacific Scientific 
y's extensive experience in the 
echanical control systems and 
ts. Their flexibility can be used 
advant usly in both straight runs and 
tous routing. Modular construction 
isy installation to flexible mount- 
tural members and pressure 
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Pacific engineers will design a component 
package to fit your specific control system 
needs 

Write for complete information today! 


PACIFIC SCIENTIFIC 
COMPANY 


P.O. Box 22019, Los Angeles 22, 
California * San Francisco 
San Diego ¢ Seattle * Portiand 
Denver ¢ Arlington, Texas 
Representatives in Eastern U. S.: 
AIRSUPPLY-AERO CO 
In Canada: GARRETT MFG. LTD. 
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U.S.S. Tullibee uses the world’s largest, most powerful undersea sonar system, 


developed and now being produced by Raytheon. 


World’s smallest, lightest airborne dip sonar, developed and produced by Raytheon 


for U.S. Navy’s A.S.W. operations. 





= 







Raytheon surface sonars are in world-wide service with the navies of the Free World. 


Raytheon’s 60 years’ experience in sonar 


For over 60 years Raytheon’s Submarine Signal 
Operation has led in advancing revolutionary 
hydrosonic concepts — beginning with develop- 
ment of the world’s first underwater acoustic 


navigation equipment in 1901. From advanced sys- 
tems to hydrophones, transducers, drivers, and 
amplifier components, Raytheon is today one of the 
United States Navy’s chief developers and suppliers 
of airborne, surface and underwater ASW equip- 
ments that help meet the ever-growing threat in hy- 


drospace for this nuclear age. 

An example of this capability is the world’s 
largest, most powerful undersea communications- 
detection system, now within the U.S. Navy’s nu- 
clear submarine Thresher. It is the first fully hull- 
integrated ASW sonar. 

Under evaluation by the U.S. Navy is the world’s 
smallest, lightest airborne dipped sonar. 

Both were developed and are produced by 
Raytheon — typical achievements of Raytheon 











helps meet the threat in hydrospace 


Submarine Signal Operations ASW Center at 
Portsmouth, Rhode Island. Included among other 
significant achievements are advanced, fully transis- 
torized sonar units for surface vessels of the Free 
World’s Navies. 

A unique defense complex, Submarine Signal Op- 
eration’s ASW Center is the nation’s first completely 
integrated industrial facility devoted exclusively to 
the design, development and production of Anti- 
Submarine Warfare equipment and systems. Its ca- 
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Between this man’s hand and a 5,000°F oxy- 
acetylene torch flame is a ¥% inch section of 
G-E silicone rubber. After 30 seconds exposure, 
the back-side temperature reaches only 100°F. 
In actual plasma jet tests, the same thickness 
of silicone rubber was exposed to a °,000°F 
heat for 6 minutes. The back-side temperature 
rose to only 470°F, with 70% of the rubber 
remaining intact. 


Thermal barrier against 5000'F flame 


GENERAL ELECTRIC SILICONE RUBBER 


The surface of the tested rubber section forms 
a hard, carbonaceous crust, while the underside 
remains flexible and undamaged. Preliminary 
tests showed the effective heat of ablation to be 
eight times better than presently used plastics, 
with one-seventh the rate of ablation and one- 
fourth the weight loss. Here is an excellent 
ablative covering with low thermal conductivity. 


RESULTS OF PLASMA JET TESTS AT 9,000°F 


Flight Simulation 
Vel. = 17,000 ft./sec. 
Alt. = 250,000 ft. 


Back-side 
temperature of 
¥4 inch section of 
G-E silicone rubber 


100°F 
210°F 
300°F 
375°F 
430°F 
470°F 


Exposure time 
at 9,000°F 
30 seconds 
2 minutes 
3 minutes 
4 minutes 
5 minutes 
6 minutes 


The above chart shows how the high thermal in- 


sulation of G-E silicone rubber is maintained dur- 
ing exposure to 9,000°F heat. It is also useful in 
mechanical and electrical applications at tempera- 
tures from —150°F to 600°F, where it remains 
resilient and flexible. It also maintains its excel- 
lent physical and electrical properties over this 
wide temperature range for extended periods. 


Continued high temperature testing goes on at 
General Electric’s Missile and Space Vehicle 
Department in Philadelphia. Shown above is a 
typical specimen undergoing plasma jet testing 
in an electric arc heated supersonic wind tun- 
nel. Continuous testing like this will develop 
new data on the thermal and ablative uses of 
G-E silicone rubber. 


To learn more about G-E silicone rubber, and its uses as a thermal and ablative material, 
write: General Electric Company, Silicone Products Dept., Section J1061, Waterford, New York. 


GENERAL @@ ELECTRIC 





Missile Circuit Tester 
Hazardous circuit tester, for continuity 
checks of explosive bolts and other one-shot 
devices, provides extremely small electric 
current which is below firing threshold of 
most sensitive explosive charges. Device, 
developed by Applied Physics Laboratory, 
The Johns Hopkins University, can measure 
resistances from 0.1 to 10,000 ohms. Elec- 
tric current for continuity test comes from 
silicon photocell which is illuminated by 
tiny lamp powered from separate battery, 
both sealed in plastic to assure electric isola- 
tion. Tester is used to check out Polaris 
missiles, but has application to other missiles. 





to piping extending throughout the 
main Orlando plant where line pressure 
is automatically maintained at 5,000 
psi. 

Hydrocarbon content of the gaseous 
nitrogen is monitored by a non-disper- 
sive continuous infrared analyzer to 
check contamination level. The ana- 
lvzer monitors gas in ranges from 0 to 
0.2 parts per million of hexane by vol- 
ume. Sample pressure is 1,500 psi. 
Moisture content is monitored by a 
highly sensitive electrolvtic detector. 

Airco 125-7-A liquid nitrogen cus 
tomer station has been installed at Mar 
tin’s Inertial Guidance and Microwave 
Laboratory in Orlando. The station au- 
tomatically provides high purity nitro- 
gen at 150 psi. for use in checking mis- 
sile guidance systems. 


Skybolt Powered Flights 
Expected by End of 1961 


Powered flight tests of the Douglas 
Skvbolt air-launched ballistic missile are 
likely to begin at USAF Eglin Gulf Test 
Range, Fla., by the end of this vear, 
if the record of highly successful ait 
drops made thus far continues. 

Separation drops were successful fol 
lowing a minor modification introduc 
ing spoilers that provided positive clean 
breakaway of the missile from the 
B-52G testbed pylon and a further drop 
checking out Skybolt systems will be 
made soon prior to powered flight. 














| if you’re putting money 
a into space power conversion 


ITT EXPERIENCE PAYS OFF 


.. because we've bee here before 


on the JPL Project Ranger I and II moon probe, for example, ITT has 
designed, manufactured and delivered the complete power conversion 
system, providing 38 different outputs from 3 input sources. Our 
unique equity of knowledge will significantly stretch your space dollar 
investment for conversion, inversion, regulation and control because: 


{ 
compress 
S 


es Tn} 


ITT’s space power investment—in experience, manpower, facilities 
and concepts —is available to solve your toughest problems. Contact 
your ITT Power representative or write for Data File AW-1572-2. 


Industrial Products Division 
International Telephone and Telegraph rporation 
15191 Bledsoe Street « Sam Fernando, Calif. « EMpire 7-6161 


TV »+ avionics « mobile ra 
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The rotor of Sperry’s new Mark 1 Mod. 2 gyro spins 
on a cushion of hydrogen, with clearances of only 
50 milliontis of an inch between it and the journal 
The gas bearing, replacing the ball bearing of*earlier 
models, reduces both production time and cost—and 
at the same time provides 300 to 400 percent higher 
accuracy for the Sperry Mark III SINS (Ship's Inertial 
Navigation System) designed fot Navy’s Polaris subs. 


: This big bonus in accuracy will be of vital impor- 
tance to the Polaris missile; the entire system accu- 
racy derives from it. And the accuracy must be there 


not for the few minutes it takes to put a missile on 
its trajectory, but for the days, weeks and months it 
is poised for action in the submarine beneath the sea. 
Actual Navy tests of production units of the Mark 1 
Mod. 2 have shown it to surpass today’s gyro stand- 
ards many times over. With slight modifications to 
present inertial systems, these 
second generation gyros can 
replace their predecessors for 


added navigational accuracies. 


MARINE DIVISION, SPERRY GYROSCOPE COMPANY «© DIVISION OF SPERRY RAND CORPORATION, SYOSSET, N. Y. 
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Rotary Motor Tested as Booster Control 


By George Alexander 


Indianapolis—Solid propellant motors, 
fitted with right-angle nozzles and rotat- 
ing about their longitudinal axes, are 
being advanced by Allison Division of 
General Motors Corp. as a complete 
and independent thrust vector and at- 
titude control system for boosters. 

Allison, with an eve on the upcoming 
Saturn and Nova booster programs, says 
the system would increase over-all pro- 
pulsion efficiency and _ reliability by 
eliminating such potential problem 
areas as flexible joints, seals, nozzle 
actuators, jetevators and other control 
devices now used in swiveled and 
gimbal-mounted engines. Thrust of the 
rotary motors, the company says, would 
be sufficient to compensate for their 
weight, which would be greater than 
conventional thrust vector control 
(TVC) systems. 


Direction of Rotation 


The motors are rotated around their 
longitudinal axis, the least moment of 
inertia. 

According to Allison, this approach 
minimizes the actuator forces required 
for rotation and also makes it easier 
to install the motors on other propul- 
sion units. 

The company offers two actuation 
subsystems, electrical and hydraulic, the 
former using a motor to translate signals 
from the guidance and control system 
for a conventional gear-drive mechanism 
and the latter—also standard—being 
recommended for motors above 11,000 
Ib. thrust. 


Response Rate 


Response rate of the actuator would 
varv with the limits of angular deflec- 
tion specified for the motors and the 
time allotted for rotation. Allison claims 
that the svstem can be as fast as 1,000 
radians per sec." 

Motor size, type of propellant and 
burning time would also vary with the 
booster vehicle and the mission. To 
control the attitude and adjust the 
velocity of a Nova-type booster, Allison 
estimates that a system of four motors, 
developing between 75,000 and 100,000 
lb. thrust each would be required. For 
application to smaller vehicles—such as 
a Scout or Thor-Delta booster—the com- 
pany believes that four motors, each 
with a thrust approximately 1% of the 
main stage booster, would be sufficient 
to control the vehicle along all three 
axes. 

The entire system, Allison empha- 
sizes, is within the present state of the 
solid propellant art. Thrust levels, pro- 


ms 
siipaab 


FOUR-MOTOR SYSTEM, used by Allison in demonstration tests for NASA, was mounted on 
a free-floating pedestal within 2 rigid tower. Springs and weights were attached to the sys- 
tem by the overhead pulley to introduce errors for the system to correct. 
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WESTINGHOUSE 
ULTRASONICS 


A reliable production 
tool ... cleans almost 
anything better. Do you 


need absolute cleaning of metal, glass, 
ceramic or plastic parts or assemblies? 
Westinghouse ultrasonic cleaning can do 
it. It’s fast. Production-line dependable, 
too: generators are solid-state, trans- 
ducers are long-life Magnapak and—for 
insurance—Westinghouse supplies local 
maintenance and service. Write: Westing- 
house Electronic Equipment Department, 
2519 Wilkens Ave., Baltimore 3, Md. You 


can be sure...if it’s Westinghouse 
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CUTAWAY of the basic thrust vector and attitude control motor being developed by Allison 
for large booster applications shows end-burning propellant grain and component parts. 
Motors are rotated about their longitudinal axis, the least moment of inertia, to reduce 


actuator size and force required. 


pellants and burning times of the motors 
would all be dependent upon the sys- 
tem’s requirements—high thrust over 
60 to 150 sec. when used primarily as 
the TVC unit on a large first-stage 
booster or low thrust over many hun- 
dreds of seconds when used to control 
a deep space probe whose flight profile 
calls for long coast periods between 
ignitions of upper stages. 

[he motor is a basic, end-burning 
grain design. The nozzles are fitted at 
right angles to the casing to allow for 
rotation of the motor along its longi- 
tudinal axis. Thrust termination is 
achieved by blowing out a port upon 
command from the guidance and con- 
trol system. The blowout port is es- 
sentially a second nozzle, located 180 
deg. from the main exhaust cone. Re- 
sultant force, after blowout, can be 
either neutral, negative or slightly posi- 
tive as required for velocity control, 
coast ‘or stage separation stability pur- 
poses. In tests, Allison says it demon- 
strated thrust cutoffs within 1 fps. of 
the desired velocity. 

The flexibility of the svstem, Allison 
believes, allows it to be mounted either 
as an individual control unit for each 
stage of a multi-stage vehicle or as the 
single TVC system for a vehicle when 
carried just below the payload. In the 
latter—or head-end mounted—arrange- 
ment, the company points out that a 
great amount of inter-stage cabling 
could be eliminated and vehicle bend- 
ing effects reduced. 


Reliability Advantage 


Allison feels that a head-end system 
would increase the over-all reliability of 
the vehicle, even when the attendant 
problems of heavier support structures 
and shielding for the upper stages are 
considered. The company proposes that 
its system—in any configuration—would 
be ignited 2 to 5 sec. before main stage 
ignition so that it could be checked out 
prior to commitment of the complete 
booster to launch. 


So far, Allison has conducted 20 test 
firings of this system, mounted on a 
free-floating pedestal. Thrusts have 
ranged from 50 to 350 Ib. and burning 
times have been as short as 15 sec. and 
as long as 140 sec. Propellants, cast in 
motors of several sizes, have ranged 
from specific impulses of 230 to 245 
sec. and have been of the polyurethane 
category. Mass fractions have been be- 
tween 0.65 and 0.85. 

Both the electrical actuators and hy- 
draulic actuators have undergone test- 
ing, according to Allison. 


NASA Contract 


Allison started the project originally 
with its own funds. About a year ago, 
the National Aeronautics and Space 
Administration became interested in the 
concept and awarded the company a 
fixed-price contract of almost $200,000 
for further testing. Recently, NASA 
awarded Allison a supplemental contract 
of approximately $150,000 to continue 
investigation of low-pressure, long-coast 
motors. 


SMALL SYSTEM suggested for Thor-Delta 
and Scout systems would be mounted at the 
head of the launch vehicle. Unit would 
weigh about 85 lb. loaded with propellant 
and about 36 Ib. at burnout. Thrust would 
be about 40 Ib. over 80 sec. 
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IN 1961 LOOK TO fe 
FOR THE FIRST STRING 


TURBINE TALENT TEAM 


At Bell Helicopter, this “first-string’”’ leadership 
has been earned by delivering consistently 
superior performance in the development of 
turbine-powered helicopters. 


This is the Bell record: (1954) first in the world to fly a 
fixed turbine-powered helicopter test-bed.. 

the XH 13-F, equipped with an Artouste engine. . for 
the U. S. Air Force using an Army helicopter.. 


(1956) again first in development with flight of the 
T-53 powered XH-40, prototype of the 

presently operational Army HU-1 series, holder of seven 
world records and the first turbine helicopter 

designed for specific mission capability .. 


(1960) still the leader with the first T-63 turbine-powered 
4-place helicopter test-bed, the U. S. Navy HUL-1-M. 


(1961) one of the companies selected to develop a 
prototype of the Army’s Light Observation Helicopter . . 
an extension of Bell’s know-how with the 

Allison T-63 gas-turbine engine/helicopter combination. 


This constant pioneering desire to test-out and 
deliver proven turbine-powered light helicopters is 
typical of Bell’s turbine talent team .. experienced, 
practical minds which constantly anticipate 

new performance goals in Bell’s dedicated policy of 
leadership in turbine helicopters. 





Maybe connectors were “hardware’ 
twenty years ago. 

That's when the P-38 was the hot 
test fighter plane we had. Pilots were 
proud when they could hit 300 MPH 
and go up to 50 or 60 thousand feet. 
With this kind of performance require- 
ment, most connectors worked without 
a hitch. You just connected them and 


forgot about them, like nuts and bolts 


HOW TIMES HAVE CHANGED 

Now we're up around Mach 5 and 
altitude has been pushed into outer 
space. Nose cones light up like giant 
soldering irons and components have 
to operate in a near vacuum. 

Fortunately, Amphenol engineers 
saw that the old “hardware” concept 
was headed out the window. Programs 
coming up were going to need con 
nectors that could put up with terrific 
environmental conditions of heat and 
altitude cycling. For example, at high 
temperatures most of the elastomers 
used as insert materials or connector 
seals either melt into a puddle, turn 
into a cinder, or set-up and lose com 
pression 

What's more, connectors now have 
to keep on functioning ail the time, 
with no allowance for failure. So 
Amphenol designers went to work de 
veloping a connector to meet the new 
space-age standards 
DISSECTING MOLECULES 

The Amphenol Materials Lab, with 
the help of a shiny new infra-red 
photospectrometer, began dissecting 


elastomer molecules. They were able 


Hardware? 


to pinpoint the weak spots in molec- 
ular structure where breakdowns begin. 
Then they were able to plan and build 
new molecules, with built-in “armor 
to protect against failure. Result: an 
exclusive silicone rubber compound 
that maintains its integrity and elastic- 
ity under severe temperature extremes 
and also withstands exposure to vio 
lent new propellants like hydrazine 


and nitrogen tetroxide. 


At the same time, Amphenol design 
engineers were hard at work perfect- 
ing metal-to-metal shouldering of mat- 
ing shells that allowed precision con- 
trol over compression of the sealing 
ring. In addition, the metal-to-metal 
design damped vibrational stress nine 
times more effectively than resilient 
damping. Finally, they incorporated a 
semi-rigid anti-deflection disc to control 
insert expansion under thermal stress. 

Having all the pieces, we put them 
together, called it the Amphenol 48 


Series, and started testing. In the vacu- 


VOLTAGE AC. RMS 


High altitude air has low dielectric strength. 
By maintaining an air-tight seal 48 Series 
Connectors enjoy extremely high voltage 


satety tactors 


um chamber, 48 Series connectors 
operate very nicely at a_ simulated 
altitude of 500,000 feet. They are quite 
comfortable in the hot box at 200°C 
ambient, carrying full rated current. 
They don't even mind going up to 
600°C, if they don't have to stay too 
long. In short, Amphenol 48's can take 


almost anything you throw at them. 


PROJECTS WANTED 

Amphenol designers have estab- 
lished criteria for determining connec 
tor time-temperature-current capability. 
This information will be especially val- 
uable to engineers presently engaged 
in “exotic” projects, perhaps the kind 
of project where previous connectors 
have failed to measure up to the new 
space-age standards. If this is the case, 
contact an Amphenol sales engineer. 
He's a “space-age hardware” expert. 
Or, write directly to Bob Dorrell, Vice 
President, Engineering, Amphenol 
Connector Division, 1830 South 54th 


Avenue, Chicago 50, Illinois. 


AMBIENT TEMPERATURE 


While Amphenol 48 Series Connectors are 
nominally rated at 200° C, they can also 
withstand considerably higher short-time 
temperature exposures 


Amphenol 48 Series Meets Mil Spec C 26500 (USAF) 


atviiiath tp om . / | | r | . . 
AMPHENOL Connector Division / Amphenol-Borg Electronics Corporation 
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ROOM TO THINK... 


Working at MITRE gives you the opportunity to investi- 
gate new scientific areas, and, at the same time, to become 
identified with projects of the utmost national urgency. 
The effort involves a wide range of computer-based com- 
mand and control systems. You will face important and 
challenging problems ...and be free to pursue them on 
your own. Your colleagues will be men of considerable 
professional stature who work in an atmosphere of intel- 
lectual freedom. This is a job for the highly talented 
scientist or engineer the man with imagination, com- 
mon sense, and a feel for systems. If you qualify, and if 
you are prepared to accept the challenge of command and 
control systems, MITRE needs you now. Write, in con- 
fidence, to Vice President Technical Operations. The 
MITRE Corporation. Post Office Box 208, Dept. WE10, 
Bedford, Massachusetts. 
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Appointments are now being made in the following areas: 


e Advanced System Design 

e Mathematics 

e Radar Systems and 
Techniques 

e Air Traffic Control 
System Development 

e Antenna Design 
Microwave Components 


@ Operations Research 
e System Analysis 

e Communications 

e@ Econometrics 

@ Economics 

e Computer Technology 
e Human Factors 


Formed under the sponsor- 
ship of the Massachusetts 
Institute of Technology and 
erving as Technical Ad- 
visor to the United State 

Air Force Electronic Sys- 
tems Division. 

Ane qual opportunity employe r 
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SCIENTISTS AND ENGINEERS: 


Follow-On Atlas Programs Mean New, Long 


the earth’s surfac 
Atlas marked the 
control and it was 


Now operational, the Atlas weapon system stands as a 
unique symbol of scientific, engineering and military 
achievement. The design, development and testing of this 
reliable missile was an undertaking of immense complexity. 
Scientists and engineers at General Dynamics | Astronautics 
worked constantly at the most advanced state of the various 
arts involved. Boldly, they introduced and proved entirely 
new concepts of rocketry, and in record time they developed 
the Atlas. 

[he same depth of imagination and technical daring is now 
at work modifying and adapting this sophisticated machine 
for a variety of civilian and military space missions. Dozens 
of specialized orbiting and inter-planetary vehicles will de- 
pend upon the power of Atlas to thrust them into space. 
These programs reach far into the future and require the 
skills of highly resourceful engineers and scientists in many 
technical disciplines. 

Atias is the free world’s first intercontinental ballistic mis- 
sile; the first missile to travel more than 9,000 miles across 


GENERAL DYNAMICS 





Many more “firsts’ 
are the sort of inv 
tribute ideas and s 
mastery of space, | 
have a common in 
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-Range Opportunities. 


‘e; the only one to lift itself into orbit. 
first use of swivel engines for directional 
the first to use airframe skin as fuel cells. 
’ lie ahead for this reliable rocket. If you 
yentive engineer or scientist who can con- 
solutions to the problems surrounding the 
you and General Dynamics | Astronautics 
iterest. 


of the details on this and the following 
enient inquiry card. If the card has been 
4 wish to furnish or request more detailed 
-to Mr. R. M. Smith, Industrial Relations 
ngineering, Dept. 130-90, General 
mautics, 5694 Kearny Villa Road, San 
If you live in the New York area, please 
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ENGINEERS AND SCIENTISTS 


General Dynamics | Astronautics is located in San 
Diego, California, the third fastest growing community 
in the United States. It is situated 10 miles north of 
the Mexican border and a little over 100 miles south 
of Los Angeles. 

Immediate openings exist in the following areas: 
SCIENTISTS & ANALYTICAL ENGINEERS: With 
Ph.D or Sc.D for electronics and physical research; 
computer analysis and application; and instrumenta- 
tion development. 

ELECTRONIC DESIGN & TEST: Communication sys- 
tems and data transmission design; logical circuitry; 
automatic control systems; and electronic packaging. 
BSEE plus appropriate experience required. 
MECHANICAL DESIGN: BSME or AE for pneumat- 
ics, hydraulics, and fluid systems design and test. Also 
missile GSE and missile structures designers. 
RELIABILITY ENGINEERING: San Diego openings 
exist for experienced engineers with applied higher 
mathematics education, preferably in statistics; higher 
degrees preferred. Circuit analysis with transistor and 
diode experience is also desirable. 

PERSONNEL SYSTEMS (MAN/MACHINE ANALY- 
SIS): Specialists capable of evaluating the personnel 
function from a systems standpoint. Requires analyti- 
cal approach to applying manpower to an existing 
system at the customer level. Broad technical systems 
background, with emphasis on human relations is 
essential. Assignments involve analysis of manpower 
requirements and applications for a weapon system, 
including equipment, procedures, time studies, logis- 
tics and training. Degree required, preferably in 
industrial engineering, business administration or 
industrial psychology. 


GENERAL DYNAMICS 


ENGINEERING WRITERS: With 2 years’ college and 
1-3 years’ experience in preparation of TCTO’s; 
Operations, Maintenance, and Overhaul manuals. 
BASE ACTIVATION: Design or liaison engineers with 
BE in ME or EE and experience in electrical or me- 
chanical systems are required for liaison work at 
missile launching complexes, or design support work 
on launch control equipment, propulsion systems, 
automatic programming and missile checkout equip- 
ment operations. Assignments are at Salina, Kansas; 
Lincoln, Nebraska; Altus, Oklahoma; and Abilene, 
Texas. Also some openings in San Diego. 

FIELD TEST ENGINEERS: Electrical engineers for 
test and validation of complex power electrical sys- 
tems using standard commercial equipment. Trouble- 
shooting and checkout of ground electrical equipment 
including lighting, systems through missile-borne 
power distribution, fire alarm instrumentation and 
control. Must be thoroughly familiar with motor gen- 
erators, motor control centers. AC and DC power 
and control circuits. Openings at Vandenberg and 
Edwards AFB, Calif., Cape Canaveral, Fla. 

If you desire to become part of this great team, we 
urge your prompt inquiry on the attached Engineering 
Placement Inquiry. 


Technical openings also exist in other specialties. 
Write Mr.R.M. Smith, Industrial Relations Adminis- 
trator-Engineering, Dept. 130-90, General Dynamics | 
Astronautics, 5694 Kearny Villa Road, San Diego 12, 
California. (If you live in the New York area, please 
contact T. Cozine, Manager of our New York place- 
ment office, 1 Rockefeller Plaza, CIrcle 5-5034.) 


GENERAL DYNAMICS | ASTRONAUT 


ASTRONAUTICS Gill ID 


(Formerly CONVAIR | ASTRONAUTICS) 





BUSINESS FLYING 





PIAGGIO-DOUGLAS PD-808 is one of the new turbojet executive aircraft invading the medium-heavy engine field in the business 


aircraft market. The 6-to-10 place aircraft will be built in Italy with first deliveries scheduled for 1963. First flight is expected in late 
1962. Preliminary design work was done at Douglas U. S. facilities; detail design is being complet Italy. 


Turbine Executive Aircraft Gain Impetus 


By Erwin J. Bulban 


Tulsa, Okla.—Travel revolution im- 
posed by airline turbojet aircraft is 
threatening to reduce the use of me- 
dium and heavy twin-engine, piston- 
powered aircraft to the point where it 
will no longer be profitable for busi- 
nesses to own them, Tom Harris, vice 
president and general manager of Aero 
Commander, Inc., indicated to mem- 
bers of the National Business Aircraft 
Assn. at the group’s 14th annual meet- 
ing here. 

Both business aircraft operators and 
manufacturers must soon make deci- 
sions regarding the purchase and de- 
velopment of turbine-powered aircraft, 
he said, 


Turbine Penetration 


Harris’ statements, as well as those of 
other speakers, left little doubt that the 
business aircraft turbine race is in full 
swing on a broader scale than ever be- 
fore. Turbine-powered equipment is 
rapidly penetrating the medium-heavy 
twin class, from the Beech 18 up to the 
World War II surplus conversions of 
the C-47, Lodestar and B-26, which 
have so far dominated the market. 

Turbine-powered airplanes, — both 
actual hardware and projects, outnum 
ber the piston-powered types they aim 


to replace. Formerly the piston aircraft 
held top position at this meeting plac« 
of bluechip operators 

Initial penetration by the jet into 
the upper scale of this market has been 
made by the now-available four engine 
Lockheed JetStar, the Grumman Gulf 
stream, Fairchild F-27 and Convair 
340/440 turboprops. Indications are 
that there could be little further com 
petition by any new entries in this 
weight class primarily because it appears 
that there no longer exists a sufficient 
market to support the costs of further 
development and sales programs 

Indications are strong, in fact, that 
the twin-engine turboprops are already 
cresting the top of their sales potential 
and only a substantial military ordet 
soon wil enable these manufacturers 
to continue at their current production 
pace, Without such an assist, it appears 
that although sales to business operators 
are still possible, these would probably 
be at such a reduced rate in the veat 
ahead that serious economic problems 
would confront the manufacturers. Cet 
tification and beginning of delivery of 
production JetStars introduces a com 
petitive factor that the turboprop ait 
craft makers have previously not had to 
cope with. First corporate JetStar was 
delivered to Continental Oil Co. late 
last month and approximately 18 will be 
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WING TIPS 


WATCH FOR 
“GUST DUST”! 


While making your approach, 
keep a keen eye out for low 
level, wind-blown dust near the 
runway. If it’s moving in a 
different direction than the 
wind sock, you should expect 
turbulence or cross winds as 
you’re touching down. 


TUCK IN BEFORE 
TAKE-OFF! 


Sounds fantastic, but many a 
carefree pilot has taken off 
with a seat belt dangling out 
the door of his plane. In flight, 
a dangling seat belt can create 
terrific noise — even damage — 
as it raps against your fuse- 
lage. So keep seat belts inside 
. and fasten ’em! 








MEET A NEW OIL 
THAT’S ASHLESS! 


New Esso Aviation Oil E is an 
ashless dispersant oil. Because 
it reduces engine deposits, it 
helps reduce engine wear and 
oil consumption. New Esso 
Aviation Oil E has been cleared 
for use by every major U.S. 
aircraft engine manufacturer. 
Next time you land, taxi over 
to the Esso Sign. 





/ fe 
HUMBLE OIL & REFINING COMPANY Esso) ° 
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are aimed at reaching further down the 
weight scale to a broader market and 
widening the impact of the turbine on 
business flving. These smaller twin 
turbine-powered airplanes will have a 
competitiy e influence on current piston- 
powered types in the Aero Commander 
and Beech 18 range and are directly 
responsible for putting pressure on these 
two established business flying manu- 
facturers to make their recent decisions 
to go-ahead with firm development pro- 
grams. Indications are that the Jet 
Commander 1121 probably plaved a 
major role in Beech’s recent decision 
to firmly commit itself to a six-to-eight- 
place turboprop with deliveries antici- 
pated in 1964 (AW Oct. 2, p. 29). The 
Commander looks most likelv to 
threaten Beech’s long-standing role in 
supplving this particular category air- 
plane and the Wichita manufacturer 
cannot afford to be ousted from this 
market. 

The new line-up of entries, including 
Beech’s, in this light jet field, brings 
the total of designs and projects to eight 
and foreshadows a stiff competition for 
survival over the next few vears, since 
it is unlikely that the market can sup- 
port even half this number. Of the 
established business aircraft manufac- 
turers, two major firms have not vet 
done any talking about their turbine 
plans—Cessna and Piper. 

A high-level management source with 
Cessna told AviATION WeEEK that the 
company has spent considerable money 
and engineering man-hours on a wide 
variety of configurations, but that it 
was unlikely anv announcement regard- 
ing a firm commitment would be forth- 
coming, at least for some time. Prime 
reason for this is that Cessna feels that 
the current jet race does not vet threaten 
its piston line and therefore is not vet 
competitive. This same thinking would 
probably also apply to Piper. 


Outside Impetus 


There are also indications that this 
business aircraft turbine race is acceler- 
ating faster than many manufacturers 
and aircraft operators would like, but a 
major part of the impetus is being sup 
plied from the outside by the speed 
differential now provided by the air- 
line jet fleet compared to the current 
piston engine business fleet. 

It is becoming increasingly difficult 
for companies to continue to justify 
their larger types of long-range company 
planes in view of the halving of past 
long-range schedules bv the carriers. To 
meet competition from firms who use 


the jets for business trips, the piston-, 


engine business airplane is being used 
more and more as a feeder to connect 
with the nearest airline jet terminal. 
This pressure will increase further when 
the airlines expand their jet operations 
to shorter route segments with the Sud 
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SEVEN-SEAT INTERIOR of Piaggio-Douglas PD-808 is one of two versions devel- 
oped for the aircraft. Ten-seat interior eliminates compartment between passengers and 


crew. Cockpit, below, is relatively uncluttered. 


Caravelle and Boeing 727 class airplanes. engi The airplane, which 
This will put a burden of justification i] t ited at a gross weight of 
on those companies whose operational 9,61 | sell for $460,000 here 
segments are in the 500-mi. category, t 0 import duty. Initial 
basically the range parameter included eries can be made in the 
in the specifications of the new genera ( f 1962 if ordered by the 
tion of light jets. Industry observers f 1962 (AW Oct. 2, p 
feel that many companies wil] have to 
use turbine aircraft or reduce their ac é 1ander appears to have a 
tivities by using smaller aircraft, or even _ hea t production of the first 
get out of the business aircraft picture turbojet built expressly for 
Additional pressure will be generated by ywner. AVIATION WEEK 
some of their competitors who alread t t the company already has 
have jet equipment—150 to 200 turbo- wo f luction line positions as 
prop and turbojet business planes should orate buyers, with nine 
be operational in the Western Hemis ders under negotiation. 
phere next vear—and by the decreasing in the light jet executive 
value of the piston plane as a status _ stal to be William Lear’s 
svmbol in an age of jets can Aviation Corp 
Of the light turbine newcomers, onl marily because of the price 
two are turboprops—the Beech 6-8 $250,000 for a basic 
seater and the French Potez P.840,  airp vav Alternrhein, Switzer- 
which is expected to make its U.S. ectronics, interior, auto 
debut this April or Mav under the spon t, ents or auxiliary power 
sorship of Don Payton’s Turbo-Flight, g ground air conditioning 
Inc., U.S. distributor for the fou ( itains that he will be able 
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Modifeation Center 


Tulsa, Okla.—Certification center that 
would establish standards for aircraft 
modifications is planned by Federal Avia- 
tion Agency at its Oklahoma City Aero- 
nautical Center, according to Adminis- 
trator Najeeb Halaby. 

Although the operations will be con- 
cerned with passing on all aircraft modi- 
fication programs, the supplemental type 
certificate work done on business aircraft 
probably would form a major chore at 
the facility. Motive for setting up such 
an operation, according to Halaby, would 
be to provide a “one-stop” operation 
that could analyze and test for approval 
modification programs which now meet 
with varied opinions, according to in- 
dustry sources, depending upon the FAA 
region in which approval is sought. The 
center would establish basic criteria by 
aircraft model and approve or disapprove 
modification work, on the basis of actual 
flight test programs conducted under 





FAA supervision. 








to mect this low price schedule—fulls 
equipped, he says, the airplane will cost 
approximately $350,000, which would 
be some $200,000 less than its contem- 
porary jet competition—by maintaining 
a tight grip on overhead and engineering 
costs. This includes utilizing some com- 
ponents already proven in the Swiss 
P.16 jet fighter, using top-flight engi- 
neering talent on a job-contract basis 
and considerable use of low-cost Eur- 
opean computer time for much of the 
design analvsis. 


Drawings Released 


Lear states that he has already re- 
leased drawings covering parts for the 
initial batch of 25 production aircraft 
and expects to have the first plane, 
which will also act as a production pro- 
totvpe, flving next April, with certifica- 
tion completed possibly as early as next 
September. He says production sched- 
ules call for delivery of the first 25 
SAAC-23s in the first six months of 
1963, with a total of 75 units delivered 
that vear. In 1964, he reports, the com- 
pany will build 100 airplanes and pro- 
duction will be stepped up 20% 
thereafter. He states that the first pros- 





PD-808 Weights 
15,000 Ib. 
14,300 Ib. 


Maximum takeoff weight 
Maximum landing weight 
Intermediate flight gross wt. 

(60% fuel)........ 
Landing gross weight 

(w / reserve) 
Weight empty 
Maximum payload 
Fuel 

(Incl. tip tanks) 


12,293 Ib. 


5,428 Ib. (835 gal.) 
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‘FOR ALL HYDRAULIC AND 
PNEUMATIC SYSTEMS 


ra | BASIC SERIES 
ROTO LOCK TRIGGER LOCK 


No air inclusion... push to connect, pull 
trigger 


Handles high pressures...positive 
Roto Lock action...3-way signal.. 


light weight...meets military specs. 


to disconnect...ng spillage 
fast...meets military specs. 


; COMMERCIAL 


INDUSTRIAL 
 ——— —o—— 


all 


Heavy duty... handles high pressures 
... low pressure drop...made of steel 

















Gives dependable service 
free operation ... conventional axial 


trouble- 


... positive Roto Lock action. action ... economically priced. 


Modifications and special designs to your specifications 


...specify J&H COUPLINGS 


| Whether you have a project for aero-space or for general industry, you 
should investigate the many advantages of Jack & Heintz quick- 
connect fluid couplings. 
The Roto Lock and Triccer Lock Couplings are unexcelled for 
quick-connect applications over a wide range of high-integrity 
functions, from air to exotic fluids. In addition there is a series of 
new GSE Couplings for advanced pneumatic systems. 
In more conventional systems, the INDUSTRIAL and COMMERCIAL 
Couplings are recommended. They assure dependable performance. 
Easy to operate. Positive action. Available from stock. 
In most cases you will find that one of the four basic J&H Couplings 
will do the job. If not, we will modify it for you, or develop completely 


new designs. 
Get all the facts about the full line of J&H 


Couplings! Fill in and mail the coupon below. 


SJacKx & HEInNIZz 


A DIVISION OF THE SIEGLER CORPORATION 





JACK & HEINTZ 
17608 Broadway 
Please send catalog on 
C2 INDUSTRIAL and COMMERCIAL Couplings 





eveland 1, Ohio 
ROTO LOCK (1 TRIGGER LOCK 


Name______ 
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Insulation news from Johns-Manville 





Now Min-K" 
is flexible! 


THE INSULATION WITH A LOWER 
CONDUCTIVITY THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 
FOR UNLIMITED NEW APPLICATIONS 


Min-K, the unique insulating material developed 
and produced by Johns-Manville, now has an added 
quality ... flexibility! Min-K is a new concept in 
missile insulation. The higher it flies, the better it 
insulates. Min-K’s thermal conductivity drops as 
atmospheric pressure decreases. Its superior per- 
formance has been proved in hundreds of opera- 
tional U. S. missiles. 

New Flexible Min-K offers many special advan- 
tages. For example, it is the ideal way to lower 
prototype costs. You can test performance without 
the expense of special tooling. The flexible blankets 
lend themselves to bonding, lamination with rein- 
forced plastics, service coatings and as a compo- 
nent of insulation systems. Further, Min-K can be 
tailor-made to wrap around a cylinder, cone or other 
geometric shape. And, it is also available in 114” 
and 2” tapes for spiral winding on a duct or pipe. 

Because of the added quality of flexibility, Min-K’s 
unique insulating characteristics now can be used 
in virtually unlimited new applications. For full 
details on Flexible Min-K, Min-K and other J-M 
aviation insulations, write Johns-Manville, Box 14, 
New York 16, New York. In Canada: Port Credit, 
Ontario. Cable address: Johnmanvil. 


JOHNS-MANVILLE 
JV 


























THREE-VIEW OF PIAGGIO-DOUGLAS PD-808 shows ‘“‘bug-eye” cockpit windows, uniquely 
faired, aft-mounted engines and tip-mounted fuel tanks. 





PD-808 Data 


Dimensions 

WING 
i By eee 225 sq. ft. 
Span (w/tip tanks)... .. 40.67 ft. 
Aileron area. 12.1 sq. ft. 
Flap type Single-slotted 
Maximum deflection 40 deg. 
Tip tank capacity 112.5 gal. each 
HORIZONTAL TAIL 
Area 70 sq. ft. 
Span —— 17.83 ft. 
VERTICAL TAIL 
(rea = ae 36 sq. ft. 
Spat... Sat rataha na 7.2 ft. 
FUSELAGE 
Frontal area 
Length 
CABIN 
Height Wee 57 in. 
Length 148 in. 

including cockpit 214 in. 
Width ne 64.5 in. 
COMPLETE AIRPLANE 
Total wetted area. . 


27.1 sq. ft. 
39.5 ft. 


1,294 sq. ft. 


Performance 
Two GE CJ610-1 turbojets 
2,850 Ib. 
142 mph. 
. 2,770 ft. 
4,020 ft. 


Engines. . 
S.L.S. max. takeoff thrust 
Takeof peed... ..5:.. 
Takeoff over 50-ft. obstacle. 
FAA field length. 
Max. cruise speed 

(ABRs 28.83 ieee 520 mph. 
Service ceiling... .... . 46,500 ft. 
One engine inoperative 29,000 ft. 
Power off stall speed 

(at landing gross weight)... .91 mph. 
Approach speed .. 119 mph. 
Landing over 50-ft. obstacle. . . .2,350 ft. 
FAA field length............ 3,900 ft. 
Rate of climb at S.L....... .7,440 fpm. 
One engine inoperative 2,375 fpm. 
Landing sinking speed (design). . 10 fps. 
Maximum flight duration 4 hr. 











pect for the new airplane has indicated 
he will take three units. 

Lear expects that he will get military 
orders for the SAAC-23, noting that the 
airplane will have a capability not only 
for high speed VIP transport and some 
training missions, but will also be 
adaptable to tactical combat. It is 
stressed to carry out over-the-shoulder 
nuclear weapons delivery maneuvers as 
well as air-to-ground rocket attack, with 
packs carrving up to 96 2.75-in. mis 
siles. 

To handle the Western Hemisphere 
market, Lear said that he plans to select 
a U.S. assembly site somewhere in the 
Midwest, possibly deciding on a lo- 
cation in the next month. This facility 
would employ approximately 100 people 
when in full-scale operation and will 
use duplicate tooling now being built in 
Switzerland. Complete set of produc 
tion and assembly tooling for the SAAC 
23 is expected to be ready in Mav, 1963 


Stepped-up Efforts 


Douglas Aircraft Co. is stepping up 
its efforts to get the PD-808 six-to-ten- 
place twin-jet executive transport pro- 
gram underway at its licensee, Piaggio 
Co., near Genoa, Italy. 

Plans call for flight testing the first 
airplane late next year and first de 
liveries in 1963. The 500-mph.-plus 
cruise transport will be powered by two 
General Electric CJ610-1 or Bristol 
Amnstrong Siddeley Viper 20 engines. 

Preliminary design on the two-year- 
old Douglas project has been completed 
and detail design work is being started 
at Piaggio. The first of a team of Doug- 
las specialist engineers already has left 
for Italy and PD-808 Project Engineer 
Floyd C. Newton, Jr., was scheduled to 
leave this month. Douglas engineers 
already have gone through the systems 
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‘STIFF + RESPONSIVE 
-HIGH TORQUE - EFFICIENT 
* LOW PRESSURE 
- HUSKY 


mtrol’s unique Acradrive 
cu. in., 8 cylinder radial 


ydraulic Servo Motor 
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500 psi, 500 to 1/60,000 rpm, 22 
cu. in. /rev. displacement, 55 cu. 
in. contained oil, acceleration up 
to 40,000 radians per sec. per sec., 
$2,000 off the shelf, now. 

Write for Bulletin M-2281B 


Cimtrol Division 
The Cincinnati Milling Machine Co. 
Cincinnati 9, Ohio 


=> 





' KEARFOTT developed 


and now produces 





Bomarc-B | all-attitude 











mid-course 


guidance system. 


Engineers: Kearfott offers challenging 
opportunities in advanced component and 


system development, 


KEARFOTT DIVISION >> GENERAL PRECISION. INC. 


Little Falls, New Jersey Other Divisions: GPL, Librascope, Link 





program to work up a vendor list to be 
used by Piaggio. All equipment has 
been chosen on the basis of being 
readily available off-the-shelf, requiring 
no development. 

Program is sufficiently along the way 
so that Piaggio has already started 
building a full-scale mockup and metal 
will be cut next spring for the first two 
prototypes, which will be powered ini- 
tially by Viper engines, Newston told 
\VIATION WEEK. 

Indications are that the price of the 
Douglas-Piaggio airplane will be ap- 
proximately $450,000 for a_bare-hull 
version or about $500,000 for the air- 
plane equipped with interior and basic 
instrumentation and electronics, 


Southwest Airmotive 
Sales, Profits Drop 


Dallas, Tex.—Downtrend in sales and 
earnings in the fiscal year just past are 
noted by Southwest Airmotive Co. 
compared with the similar previous 
period and are attributed to over-all 
effects of the U.S. business recession 
and the completion of parts provision- 
ing by the supplier’s airline jet cus- 
tomers. 

Southwest Airmotive executives 
noted that the last quarter of the fiscal 
vear showed a pickup in business _re- 
sulting in a highly profitable period, 
with profits before taxes averaging 
nearly $100,000 monthly in the period 
February through May 31, 1961. Profits 
in the last six months were about seven 
times greater than the last half of 
Fiscal 1959-1960. 

Gross sales for the recently concluded 
fiscal year totaled $11,925,129 com- 
pared with $12,541,889 for the previous 
vear, with net income being $207,881 
compared with the previous  vear’s 
$416,358. 

Earnings per share were 20 cents as 
against 41 cents for the 1959-1960 
fiscal year. 

Supply sales to airlines were under 
the previous year’s high level, but a 
gain of 9% was recorded in parts and 
equipment sales to business and private 
plane dealers and the company’s shop 
work was up 8%. 

Upward curve in the latter quarter of 
the fiscal year past is attributed largely to 
increased business in overhauling airline 
jet engines and the reduction in man- 
hours at its jet engine shops as the learn- 
ing curve improves. Airline jet equip- 
ment expansion programs are seen as 
further brightening the picture for fu- 
ture work. 

Southwest Airmotive now overhauls 
Pratt & Whitney J57 and J75 turbine 
turbojets for Braniff, Eastern, National 
and Northwest Airlines. Overhaul con- 
tracts for airline jet engines are up 50% 

over the previous year. 
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The new Type Z Plug-in Unit is a triple-purpose device, acting also as a con- 
ventional preamplifier and a differential-input preamplifier.It plugs directly into 
all Tektronix Type 530, 540, and 550 Series Os: pes and fits into the Type 
81 Plug-In Adapter for use with the Tektronix Type 580 Series Oscilloscopes. 


Type Z Plug-In Unit ee 


For a demonstration of the dynamic range, wa 1 resolution, and ampli- 
tude accuracy of the Type Z Unit in your ow cation, please call your 
Tektronix Field Engineer. 


Tektronix, Inc. 
P.O. BOX 500 - BEAVERTON. OREGON F Mitch 1é . VX—BEAV 311 « Cable: TEKTRONIX 
TEKTRONIX FIELD OFFICES: 4 N. M Md. « Bost Lexingtor 


U.S. Sales Price, f.o.b. Beave 


Mass, « Buffa 
(Lathrug 


ENGINEERING REPRESENTATIVES 
overseas ¢ ntries Dy qualitied « 
European and African countries, the countries of Lebanon and Tur 
A.G., Terrassenweg 1A, Zug, Switzerland, for the name of your local ¢ 
Other Overseas areas, please write or cable directly to Tektronix, | 
Beaverton, Oregon, U.S.A. Cable: TEKTRONIX 


tact TEKTRONIX INTERNATIONAL 
epresentative 
al Marketing Department, P. O. Box 500, 
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THIS IS fitco-@... A NEW CARBON MATERIAL 


Two years of research and development by H. I. Thompson Fiber Glass Co. have produced this latest break- 
through in a high-performance insulation material. Hitco-C’s advantages are impressive : 


* Lower thermal conductivity and a low ablation rate compared to other carbonaceous materials, 
* Compatibility with most resin systems and with all reinforced-plastic fabrication techniques. 

¢ Availability in production quantities. 

¢ Uniform quality. 

¢ Availability in fiber form, and in fabric rolls 33” wide and 50 yards or more in length. 


The characteristics of greater length and a stronger material make Hitco-C fabric superior for coating opera- 
tions. Molded and laminated parts fabricated with Hitco-C demonstrate excellent physical properties, 


For full information send for Technical Bulletin 1-3B 


~H.1. THOMPSON FIBER GLASS CO. 


Jing] 1611 West Florence Avenue * Inglewood, California + ORegon 8-6251 


WRITE OR CALL YOUR NEAREST HITCO FIELD ENGINEER. EASTERN: Tom Kimberly, 38 Crescent Circle, Cheshire, Conn., BR 2-6544, Fred W. Muhlenfeld, 
6659 Loch Hill Rd., Baltimore 12, Md., VA 5-3135. MIDWEST AND SOUTH: Burnie Weddle, 5650 Colton Or. N.E., Atlanta 5, Ga., Phone 255-7804. 
SOUTHWEST: Marshall Morris, 2850A W. Berry, Rm. 7, Fort Worth, Tex., WA 4-8679. SAN DIEGO: John Veil, 9048 Haveteur Way, BR 8-5350. SACRAMENTO: 
Raymond Cutler, 4411 Surita St., 1V 3-7243. CANADIAN PLANT: THE H. I. THOMPSON CO. OF CANADA LTD., 60 Johnston St., Guelph, Ont., TA 2-6630 





Czechs Designing New Line of Lightplanes 


By Edith Walford 


Bmo, Czechoslovakia—Czech aircraft 
industry is designing a new line of light 
aircraft and studving plans to move into 
the turbine-powered helicopter field for 
domestic use and export in the late 
1960s. 

New vehicles envisaged include a 
replacement for the high-wing L-60 
Brigadyr aircraft and a small two-seat 
helicopter designated the Z-35 for postal 
services in remote areas. 

The Czechs also reportedly are de- 
signing a piston-engine V/STOL tilt- 
wing light aircraft for use over the 
same period (AW Sept. 18, p. 23). 

General plans for the future were 
outlined to AviATION WEEK during the 
recent Third International Bmo Trade 
Fair by officials of Omnipol Foreign 
Trade Corp., the Czech government 
agency responsible for export sales of 
light aircraft and related products. 

A decision has been made to forestall 
production of the new, heavier six 
seat version in the industry’s HC heli 
copter series, the HC-3, powered by a 
240-hp. piston engine developed by the 
Moravan Aircraft Works, Ostrokovice. 
Nor will anv large numbers of its HC-2 
Heli-Baby predecessor be built until 
sufficient markets to warrant quantity 
production are assured for either or both 
in accordance with government policy, 
Omnipol said. 

Design of a replacement for the 
Brigadyr utility aircraft first produced 
in 1957 is now under way, “or we might 
decide to take a Polish model,” an 
Omnipol spokesman said. 

At an international conference in 
Prague earlier this year, government 
delegates and aviation industry experts 
discussed the tvpe of aircraft needed to 
replace the Brigadvr. 

It was decided that, unlike the multi- 
purpose Brigadyr, the new prototype 
should be designed for agricultural use 
only. It also should meet as far as pos 
sible these specifications: 

e 60% of the gross weight would con 
stitute total emptv weight of the one 
to two prototypes to be developed. 

e 30% would be the weight of the 
chemical spray solution carried. 

e Remaining 10° would be fuel. 

e Chemical solution to be chosen must 
be suitable for either spraving or dusting. 
e Aircraft should be of lightweight metal 
construction to eliminate corrosion and 
also for reasons of economy. Use of 
new alloys or synthetic materials is 
under consideration. 

No decision was reached at the con- 
ference on two remaining questions on 
the agenda—type of powerplant and 


TWIN-ENGINE L-200 Moravas are replacing the Aero 145s for multi-purpose duties includ- 


ing business flying, ambulance work and aerial surveying 


ALL-METAL two-seat tandem L-13 Blanik sailplane is being marketed in tropical countries 
where the normal plywood construction used in such aircraft does not withstand the extreme 
temperatures as well as metal. Of the 300 Blaniks built, Russia has received 200. 


whether the aircraft should be a high raft f this vear’s trade fair at 
or low-wing design. Brn four of the seven different 
It was finally agreed, however, that — type t aircraft shown on the two 
until the end of the Third Five Year prev ions at Bro were dis- 
Plan in 1965, all Eastern-bloc countries __ play« e were the L-200 Morava 
will continue to use the present range the 7 lrener Master, the L-40 
of light aircraft. New types will only Meta-S id the L-13 Blanik sail 
be made available during the 1965-70 videly exported Herkules 
period. It also was agreed that the rate mot ich 
of development of existing airports and 0l official explained that it 
construction of others within Czecho- was gi nt policy to show at the 
slovakia must be accelerated n nly production — aircraft 
Airport lighting equipment for ex- ble to prospective buyers. 
port was the main feature in the air- \ +5 twin-engine, four-seat 
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COST OF RELIABILITY 


...with 20,000-pound heats of Republic Vacuum-Melted Metal 


Processed into billets, sheets, bar, strip, or wire, 
vacuum arc melted metals are being delivered in 
quantity, on time, at reasonable cost. 

To minimize the cost, Republic produces vacuum- 
melted metals in larger melts—4,000 to 20,000 
pounds. Integrated facilities process 18- to 32-inch 
diameter ingots into a wider range of product sizes 
and conditions than ever before possible. 

Republic’s consumable electrode vacuum-melting 
process improves mechanical properties—tensile 


CONSTRUCTION ALLOY STEELS e HIGH STRENGTH STEELS ¢ BEARING STEELS e 


strength, ductility, fatigue life, and performance at 
high and low temperatures. Precise control reduces 
nonmetallic inclusions and harmful gases. 

Our metallurgists will help you select and apply 
the vacuum-melted metal best suited to your require- 
ments: constructional alloy steel, high strength alloy 
steel, bearing steel, stainless steel, super alloy steel, 
titanium, or special carbon steel. For information, 
contact your nearest Republic sales office or mail 
the coupon on the opposite page. 


STAINLESS STEELS 


SUPER ALLOY STEELS e TITANIUM ¢ SPECIAL CARBON STEELS 


Republic PH 15-7 MO* for missiles and aircraft offers high 
ultimate tensile strength with excellent mechanical proper- 
ties to 1000°F. Republic 17-4 PH* for shafts, gears, pins and 


REPUBLIC 
PH STAINLESS STEELS... 


other components requires only a one-hour heat treatment 
at 900°F to develop its full strength (ultimate tensile 
strength to 200,000 psi). Republic 
tanks, bellows, springs, and other applications provides 


17-7 PH* for pressure 


better corrosion resistance than the hardenable grades of 
chromium stainless. Send for PH Stainless Steel Booklet. 


*Licensed under Pat. Nos. 2482096,2505763 and Tra 


Strong, Modern, Dependable 


REPUBLIC STEEL 


REPUBLIC HAS THE FEEL FOR MODERN STEEL 


fie 


REPUBLIC STEEL CORPORATION 
DEPT. AW-1590-A 
1441 REPUBLIC BUILDING - CLEVELAND 1, OHIO 


Please send more information on 
0 Republic Vacuum-Melted Metals 
2 PH Stainless Steel 

0 Have a metallurgist call 





Name 





Company 





Address. 


State 





City Zone 








CZECH-BUILT, SELF-PROPELLED two drum Herkules III motor winch is fitted with a TATRA 108 diesel engine rated at 134 hp. (left). 
A total of about 400 will have been produced by the end of this year. Section of Czech-built airport lighting equipment (right), occupied 
first place among the outdoor aviation exhibits at this year’s Brno Trade Fair. Although not shown in photo, the equipment includes 


flush-mounted runway lights and flush-mounted omni-directional lights. 


lightplane, the high-wing, four-seat L-60 
Brigadyr and the HC-2 Heli-Baby two- 
seat, general-purpose helicopter were 
missing among the exhibits at Bmo 
this year. 

A total of about 700 of the Aero 
series, including the Aero +5 and Super 
Aero I and II, have been produced 
since 1947, of which about 80 were 
sold to Czech users, the remainder to 
various foreign customers. Production 
of this type was discontinued last fall, 
by which time the four-to-five seat 
L-200 Morava, introduced in 1959, 
had proved its worth as a suitable re- 
placement. Thus far, approximately 
400 Moravas have been built. Of these, 
50 were sold to Czech customers, par- 
ticularly to CSA Czechoslovak Airlines 
for its growing air taxi operations, and 
300 were exported, leaving Omnipol 
with 50 Moravas as reserve aircraft. 

Production of the L-60 Brigadyr util- 
itv aircraft was discontinued because 
this type is “too old and uneconomical 
for present requirements, and the Czech 
market is saturated for the next two-to- 
three years,” Omnipol said. Between 
1957 and 1960, a total of 400 of this 
type were built and half of them ex- 
ported. 

To date, about 1,000 Trener Master 
aircraft have been produced. Of these, 
approximately 200 are in use in Czecho- 
slovakia, while the rest were sold 
abroad. Introduced in 1948 was the 
Z-226 Trener Master from which the 
present version, the Z-326, is derived. 
Of the aircraft built, 252 were Z-226s. 
This two-seat tandem, low-wing_ all- 
metal aircraft, suitable for both pri- 
mary and advanced training and for 
acrobatics, won first place in the First 
World Acrebatic Championships held 
at Bratislava, Czechoslovakia, last year. 
At the Second World Acrobatic 


86 


Champion Meet held in Coventry, 
England, earlier this year, a Trener 
Master again won the event and was 
awarded the Lockheed Trophy. 

Of the 200 L-40 Meta-Sokol sport 
and touring aircraft built, only a small 
number are in use with Czech flying 
clubs. The rest have found a ready 
market abroad, particularly in West 
Germany, the Scandinavian countries, 
England, Australia, Austria, South 
America and, more recently, Spain. 

The Czech all-metal, two-seat tan- 
dem L-13 Blanik sailplane built in 1958 
found its first export market in Russia 
in 1959. Thus far, of the approximately 
300 produced, the Soviet Union has 
received 200. Omnipol says the model 
is becoming increasingly popular in 


NEW FOUR-STROKE air-cooled engine, 
designated the M 110 H, suitable as a pow- 
erplant for both fixed-wing and small rotary- 
wing aircraft and for other industrial uses, 
was displayed at Brno for the first time. En- 
gine has a dry weight of about 202 Ib. 
When adapted as 2 helicopter powerplant, 
the complete unit weighs 277 Ib. 


Be 


tropical countries and that Chile, one of 
the latest Blanik customers, has pur- 
chased three. 

The Soviet Union also is the best 
customer for the Czech Herkules III 
motor winch introduced in 1959. A 
total of about 400 will have been pro- 
duced by the end of this year. About 
30 or 40 of these are being used do- 
mestically, the rest were sold abroad. 

First complete set of Czech-built 
airport lighting installations, which 
went into series production earlier this 
vear and on which Omnipol is con- 
centrating a major sales effort, was 
delivered to Russia which has several 
more on order. All domestic Czech 
airports also are to be fitted with the 
lighting equipment as soon as current 
export orders have been filled. An 
order has been received from East 
Germany, and Omnipol said it had 
received a number of inquiries from 
Communist China, Africa, and Middle 
Eastern countries. 

Manufactured by Elektrosignal, Pra- 
gue, special features claimed for the 
equipment, which include  flush- 
mounted runway and omni-directional 
lights, are that it results in a saving in 
materials and labor of approximately 
40% as compared with orthodox in- 
stallations and that, when used at air- 
ports with a runway of about 9,840 ft. 
in length, savings in electrical current 
per vear amount to between 150,000 
and 200,000 kw./hr. 

The indoor aircraft engine section at 
Brno again contained models of the 
Czech-built Walter Minor 140-hp. 
M 332 and 210-hp. M 337 four-stroke 
in-line inverted engines, which power 
the Aero 145s and Moravas respectively 
and which are now in series production. 

A new exhibit on the engine stand 
was a small powerplant, the aircooled 
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M 110 H, with a four-stroke cycle and 
direct propeller drive. It is fitted with a 
low-pressure injection pump, which 
sprays fuel through injection nozzles 
ahead of the intake. Dry weight is 
approximately 202 Ib. 

It has been designed as a powerplant 
for both fixed wing and small rotary 
wing aircraft as well as industrial uses. 
According to Omnijpol, a small quantity 
of the new engine is now being pro- 
duced for the domestic market where it 
is to be tried out prior to promoting 
its sale abroad. 


PRIVATE LINES 


Warranty life on all 1962 model 
Cessna aircraft will be doubled from 
three to six months, the company has 
announced, Complete details on the 
extended warranty life of the Cessna 
line will be announced in November. 





No major changes have been incorpo- 
rated into the 1962 Beech Queen Air. 
The 1962 model has a new paint de- 
sign, new interior and an additional. 10 
cu. ft. of cabin space. Lighter ma- 
terials used in manufacture have in- 
creased the useful load to 3,060 Ib., 
Beech says. Basic price will remain at 


$126,000. 


Soviet Union has claimed new speed 
and altitude records in the jet sport 
plane category for the Yak 30. Soviet 
sources said the plane was piloted with- 
out commercial weight to an altitude 
of 16,128 meters (53,000 ft.) and 
reached a speed of 767 kph. (480 
mph.) in a 15-25 km. course. Old alti- 
tude record, also held by Soviets, was 
14,283 meters (about 47,000 ft.) and 
original speed record, held by Yugo- 
slavia, was 750.3 kph. (approximatels 
465 mph.). Data are being sent the 
Federation Aeronautique Internationale 
for ratification. 


Federal Aviation Agency has ap- 
proved a pushbutton automatic flight 
system for the Lockheed JetStar. The 
system is manufactured by the Sperry 
Phoenix Co., a division of Sperry Rand 
Corp. System, designated SP-40, pro- 
vides pushbutton control of the aircraft 
and couples the aircraft to radio beams 
for en route navigation and ILS ap- 
proaches. The SP-40 weighs approxi- 
mately 75 Ib. and has an optional fea- 
ture which enables it to navigate the air- 
craft through a doppler radar system. 


State of North Carolina has purchased 
a Beechcraft Super G18 to aid in its 
current program to attract industry to 
the state. Industry leaders will be flown 
to North Carolina by state government 
officials and provided with transporta- 
tion to prospective industry sites. 
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"SOLID RIVET STRENGTH 
- WITH BLIND RIVETS 


CHERRYLOCK RIVETS for Your 
Difficult Solid Rivet Applications 


 BULBED 
CHERRYLOCK 


Mechanically Locked Stem e@ Flush Fracture 
(No Stem Trimming) @ Positive Clamp-Up e 
Full Grip Range @ Complete Hole Fill ¢ Mini- 
mum Blind Side Clearance @ Positive Visual 
Inspection (Grip Length Marked on Head) 





The Bulbed Cherrylock* offers a blind rivet that installs and 
performs like a solid rivet. Bulbed Cherrylock Rivets will 
qualify where you are now using solid rivets, offering higher 
joint strength with greatly increased joint reliability under 
critical loading conditions—fatigue, shake and sonic vibration. 

Now Cherrylock rivets give you a blind rivet that can be 
used in expensive forgings as well as for joining and attaching 
sheets and components. 

For technical data on Cherrylock Rivets, write Cherry 
Rivet Division, Townsend Company, Box 2157N, Santa Ana, 











California. 
te A fextron] COMPANY * Patent Pending 


CHERRY RIVET DIVISION 
RES SAMIR AINA, Co ona RE 


‘Townsend Company 





In Canada: Parmenter & Bulloch Manufacturing Company, Limited) Gananoque, Ontario 
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The unceasing 
vigilance of 
quality control 





... important part in THE MARK OF QUALITY 


the Barber-Colman 
concept of “total 
engineering for 
maximum practicality 
and reliability" 


BARBER 
COLMAN 


Quality is not just another word at 
Barber-Colman. Initial performance 
evaluation plus continual surveillance 
and testing throughout production | 
makes our slogan, “The Mark of 
Quality,” a reality. 

Quality control begins with an in- 
tensive, accurate study of the job a 
system must perform. It continues 
throughout the design, manufactur- 
ing, and final testing stages to ensure 
that you receive an absolutely reliable 
product. 

For information on how you may 
put Barber-Colman ‘“‘total engineer- 
ing” to work on your aircraft or mis- 
sile accessories and subsystems 
(electromechanical actuators, air 
valves, temperature controls, posi- 
tioning systems, POLYFORM en- 
closures), consult the Barber-Colman 
engineering sales office nearest you: 
Baltimore, Boston, Dayton, Fort 
Worth, Los Angeles, Montreal, New 
York, Rockford, San Diego, Seattle, 
Winter Park, Florida. 


BARBER-COLMAN COMPANY 
Aircraft and Missile Products Divisio 
Dept. , 1422 Rock St., Rockford 


PRODUCTION BRIEFING 


Atomic Energy Commission is re- 
questing bids to expand the air storage 
system for the Tory II-C reactor from 
20,000 Ib. to one million Ib., and 
to modify related components for test- 
ing the Pluto nuclear ramjet rocket. 
Bids for the job, estimated to cost $6 
million, are due Nov. 7 at AEC’s Las 
Vegas, Nev., office. 





Rohr Aircraft Corp.’s main plant at 
Chula Vista, Calif., will produce power- 
plant nacelles and other components 
for P3V-1 Orion ASW aircraft through 
mid-June, 1963, as a result of add-on 
orders recently received from the Lock- 
heed-California Co. 


Avco-Everett Research Laboratory, 
Everett, Mass., division of Avco Corp., 
is studying methods for control, maneu- 
ver and landing of satellites in predeter- 
mined areas under a $307,324 contract 
from USAF Systems Command's Aero- 
nautical Systems Division. Part of the 
study is devoted to satellite maneuver- 
ability at both subsonic and supersonic 
velocities. 


Dumont Mfg. Corp., subsidiary of 
H. I. Thompson Fiber Glass Co. of 
San Rafael, Calif., is producing all- 
plastic nozzles for first and second stage 
motors of Army’s Pershing missile. Noz- 
zle weighs less than half as much as a 
metal nozzle of comparable size, re- 
portedly cutting missile weight prob- 
lems appreciably. 


Link Division of General Precision, 
Inc., Binghamton, N. Y., has received a 
contract exceeding $1 million from 
United Air Lines to produce a jet flight 
simulator for the carrier’s new Boeing 
727 turbojet transports. Simulator will 
be located at United’s training center 
in Denver, Colo. 


Magnasyne Corp., North Hollywood, 
Calif., is producing 300 Model T-1510 
recording systems and 141 reproducers 
for use at Militarv Air Transport Service 
installations world-wide. The svstems 
under a USAF contract totaling $1,- 
554.611, can handle up to 50 simulta- 
neous aircraft-to-tower conversations on 
a 24-hour basis. 


Electronic & Missile Facilities, Inc., 
of New York will build a central labo- 
ratorv and office facilitv for National 
Aeronautics and Space Adiministration’s 
Marshall Space Flight Center at Hunts 
ville, Ala. The $4-million contract calls 
for a nine-story structure containing 
227,000 sq. ft., including a ground floor, 
first floor and seven tower floors. It wil! 
house the center’s headquarters offices 


and its Aeroballistics and Research 


Projects Divisions. 


Weber Aircraft Corp., Burbank, 
Calif., will design, develop, fabricate, 
test and produce an ejection seat and 
survival system for USAF’s Dyna-Soar 
manned space glider under a $600,000 
subcontract from The Boeing Co. Sur- 
vival system will include parachute and 
emergency oxygen supply. 


National Research Corp., Cambridge, 
Mass., will conduct a preliminary study 
of a cesium propellant feed system for 
spacecraft ion engines, under the spon- 
sorship of the National Aeronautics and 
Space Administration’s Marshall Space 
Flight Center. Study, for an undisclosed 
amount, will investigate properties of 
cesium, materials for design of the fuel 
injection system and feed methods for 
varying flow rates. 


Kollsman Instrument Corp., subsidi- 
ary of Standard Kollsman Industries of 
Melrose Park, IIl., has received a $9-mil- 
lion contract from North American 
Aviation’s Autonetics Division for KS- 
140 Astro Tracker navigation systems 
to be installed on Hound Dog air-to- 
surface missiles. Kollsman also has been 
awarded a $1,900,000 Air Force Aero- 
nautical Systems Division contract for 
automatic astro compasses. USAF con- 
tract is for MD-1 compasses and is in 
addition to earlier orders for Kollsman 
navigational equipment which is pres- 
ently being utilized on B-52 as well as 
B-58 aircraft. 


Pratt & Whitney Aircraft Division of 
United Aircraft Corp. has established an 
Advanced Materials Research and De- 
velopment Laboratory at P&W’s North 
Haven, Conn., plant to develop new 
materials for future aircraft, space and 
industrial powerplants. Principal goals 
will be development of high-strength 
metals, alloys for service at extreme tem- 
peratures and metals for energy conver- 
sion devices. 


Gencral Motors’ Allison Division has 
received a $1,467,200 contract from 
Acrojet-General Corp. to develop and 
produce titanium second-stage rocket 
engine cases for use with the Minute- 
man ICBM 


Lockheed Aircraft Corp. has received 
an additional Army contract of $1,017,- 
076 for the second phase of a program 
to design, manufacture and test a re- 
search aircraft using the jet ejector lift 
principle 


Thiokol Chemical Corp. will produce 
packaged liquid propellant rocket en- 
gines for Navy’s Bullpup missile under 
a $4,030,782 letter contract. 
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THE SHELF 


HLI-119A 


ACCURACY 
RIGHT OFF 


HLI-103B8 


HLD-129 





TACAN test equipment from the world’s largest maker of airborne TACAN 
lipment necessary to 
formance built into 


Hoffman now offers a new and complete line of specialized test eq 
maintain TACAN accuracy in the field—thus insuring the superior | 
airborne TACAN equipment. Compact and rugged Hoffman simul 
standard off-the-shelf items (federal stock numbers assigned), and 


ment tests all airborne TACAN models now in use. 


HLI-119A (AN/ARM-25) 
Radio Test Set 


JANized portable unit radi- 
ates simulated ground bea- 
con signal to check accuracy 
of any model TACAN (while 
operating in aircraft) for 
range, bearing and identifi- 
cation signals. Also checks 
power and sensitivity. Fed- 
eral Stock No. 6625-724-8868. 


HLI-103B 
TACAN Beacon Simulator 


Simulates functions of TACAN 
or DME surface beacons to 
enable maintenance men 
perform complete laboratory 
and bench tests on all model 
TACAN sets. Federal Stock 
No. 5625-668-4227. 


HLD-129 
Azimuth Error Analyzer 


Detects and provides visual 
and recorded indication of 
static and dynamic tracking 
errors in azimuth portion of 
TACAN sets being checked 
by HLI-103B. 


HAI-116A 


Peak Power Ca 
Measures pe 
of TACAN tra 
watts without 
tion chart 


equipment 


tors are available as 


lowest cost. Equip- 


brator 
tput power 
ter in kilo- 
f calibra- 
auxiliary 


HLD-141/144/146 
Instrument & Power Panels 


Simulates aircraft wiring in 
testing all AN/ARN-21 and 
ARN-65(V) TACAN sets and 
instruments removed from 
the aircraft. Federal Stock 
Nos. 6625-724-9938, 6625- 
448-7172, 6625-448-7177. 


Send for complete data file on Hoffman TACAN test equipment and TACAN air navigational systems. 


Hoffman / 


3740 S. Grand Avenue, Los Angeles 7, Calif 


ELECTRONICS CORI! 
Military Prod 


SIGNIFICANT DEVELOPMENTS AT HOFFMAN HAVE CREATED POSITIONS FOR SCIENTISTS AND ENGINEERS OF HIGH CALIBER, PLEASE ADD 


=» ORATION 
ucts Division 


a « Richmond 7-4488 


RIES TO VICE PRESIDENT, INOUSTRIAL RELATIONS 





What it is... 
What it does... 
What it can do 


Pyrolytic Graphite—now com- 

mercially available—is a poly- 

crystalline form of carbon produced 
by gas deposition. It exhibits a metallic behavior 
(high conductivity) in the planes of deposition, 
and a ceramic behavior (low conductivity) 
across the planes. 

Some of its unique properties include: high 
strength at high temperatures up to 5000°F.; 
impermeability to gases and liquids; excellent 
thermal and electrical conductivity parallel to 
the plane with insulating characteristics across 
it; is very lightweight. 

Produced as a coating on commercial graphite, 
it can also be built up to sufficient thickness for 
use as free-standing parts. Pyrolytic Graphite 
is well suited for many space, missile and elec- 
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Note structural differences between ordinary graphite (bottom) and Pyrolytic 
Graphite (top). Ordinary graphite has crystals arranged at random with high 
porosity; pyrolytic crystals have high degree of orientation with no porosity. 


tronic applications, including leading edges, 
rocket nozzles, and coatings for nose cones. 

For additional information, write: Specialty 
Alloys Section, Metallurgical Products Depart- 
ment of General Electric Company, 11107 
E. 8. Mile Avenue, Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL QO ELECTRIC 


CARBOLOY® CEMENTED CARBIDES « MAN-MADE DIAMOND ¢ MAGNETIC MATERIALS e THERMISTORS ¢ THYRITEo © VACUUM-MELTED ALLOYS 
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Reduction of Ranger Components Studied 


By Russell Hawkes 


Newport Beach, Calif.—Design con- 
cept used in the lunar landing sphere 
and seismometer payload for NASA 
Ranger 3, 4, and 5 is to minimize the 
number of operations which could have 
a critical effect on the functioning of 
the payload and telemetry, according to 
officials of Ford Motor Co.’s Aero- 
nutronic Division, prime contractor for 
the sphere. 

An important effect of this is to 
sharply reduce the number and weight 
of components and redundant systems 
needed to provide equal data with 
equal reliability. Since the weight is 
saved in the final unit to be placed 
intact on the surface of the moon, the 
retrorocket, spacecraft and all the other 
vehicle components needed to transport 
the unit can be smaller and lighter. 
This makes the Atlas Agena B a feasible 
launch vehicle and Ranger lunar mis- 
sions will begin before the end of April, 
1962, if there are no important slip- 
pages. 

The landing capsule is a 25-in. dia. 
fiber glass covered sphere made of balsa 
segments glued together with the grain 
oriented radially. It weighs 98.2 Ib. 
At the core of the landing sphere is 
the 12-in. dia., 56.3-lb. survival sphere 
containing the battery-powered seis- 
mometer and telemetry transmitter. 

The seismometer is a single-axis meas- 
uring device consisting of a spring- 
mounted mass with a variable reluc- 
tance electromagnetic pick-up capable 
of measuring displacements as small as 
one millionth of an inch. It was de- 
veloped by the CalTech Department 
of Seismology which shares with Co- 
lumbia University the responsibility for 
the experiment. 

The seismometer is so sensitive that 
it cannot be tested at the Ford plant 
because of interference from waves 
breaking on the beach several miles 
away. To withstand the 2,000-2,500g 
impact of the lunar landing the sus- 
pended mass of the delicate instrument 
is caged by floating it in a fluid of 
equal density which is drained auto- 
matically after the landing. 

Since it is designed to operate under 
the influence of the lunar gravity which 
is only 16.5% of earth’s gravity, the 
seismometer is laboratory-tested by tip- 
ping it at an angle so that the axial 
component of motion for the suspended 
mass is reduced to the lunar equivalent. 
The instrument is designed to measure 


short-term seismic disturbances. It has 
a natural period of oscillation of one 
second. It will not record so-called tidal 
disturbances with periods on the order 
of two weeks. It is expected to record 
meteorite impacts as well as internal 
disturbances. 

The survival sphere containing the 
seismometer is floated in a liquid and 
its center of gravity will be so located 
that it will erect itself without any sort 
of actuator. The liquid will be composed 
of two very dense Freons mixed in a 
proportion which will give it a density 
equal to that of the instrument sphere 
which will, therefore, have neutral buoy- 
ancy. 

The flotation liquid also distributes 
the impact load. 


Impact Damage 


Since it was designed under a policy 
of minimizing the number of critical 
operations, the seismometer will func- 
tion even if impact damage 1S greater 
than anticipated and the inner sphere 
fails to erect or the flotation fluid fails 
to drain. It would even operate if the 
expended retro motor failed to separate. 
Data transmitted would be degraded 
but much useful information would still 
be gained. Project officials claim a fully 
successful Ranger mission will double 
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CUTAWAY DRAWING of Ranger lunar capsule shows components of capsule targeted to 
land on the moon and telemeter scientific data back to earth for a month or longer. 
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Model 107 Test Table: designed for automatic testing of complete 3 axis 
stellar inertial platforms. Instrument has positioning and readout on 
table, tilt and autocollimator yoke axes of 3 seconds accuracy, 0.3 second 
resolution. System automatically controlled from punched tape. Opto- 
electronic automatic autocollimator to calibrate inertial package is part 


of the system. 





People... 

whose products today 
test the systems 

and track the missiles 
of tomorrow 


By combining optics, electronics and 
mechanics in unique and exciting ways, 
engineers at J. W. Fecker have pro- 


duced these precision instruments to 
test guidance systems and track mis- 
siles still in the design phase. The 
advanced capability to produce these 
and other similar devices can be di- 
rected toward solving your test and 
instrumentation problems. Write J. W. 
Fecker Division, American Optical Co., 
6592 Hamilton Ave., Pittsburgh, Pa. 


J. W. Fecker Division 


AMERICAN OPTICAL COMPANY 


IGOR Mark I!i Long Range Tracking Telescope: 18” 
r aperture catadioptric telescope with variable 
lengths . . . has excellent resolution under 
dynamic conditions. Provision for installation of 18 
bit encoders on elevation and azimuth shafts. 
Smooth powered rate aided tracking with one- or 
two-man control. Automatic exposure and focus con- 
trols insure sharp, high resolution photography on 
70 mm film, 
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HYDRAULIC RESEARCH FILTERS for the aerospace 
industry are delivered to you as clean as modern 
manufacturing techniques can make them, 
Infinite, tedious care is used in every step of 
fabrication, assembly, inspection and packaging — 
all done within a series of immaculate rooms 

with stringently controlled temperature, 
humidity and contamination levels. The finished 
filter and element is a superbly clean unit that 
starts cleaner— gives longer service life—assures 
greater reliability. 

Hydraulic Research filters and elements conform 
to military specifications and are available in 
most stock sizes. Special filters engineered to 
customer requirements on request. 


Write or call for further information. 


» ’ ¥ ’ » | 1 
LIC RESEARCH 
and Manufacturing Company 

2835 N. NAOMI STREET * BURBANK, CALIF. * VICTORIA 9-6111 
Division of Bell Aerospace Corporation 


Another textron] Company 





nutronic Laboratory and in free drops 
from aircraft indicate that the most 
damaging landing is a glancing impact 
rather than a vertical drop to the sur- 
face. 

Data telemetered from the survival 
sphere is first converted to a signal 
which is easier to transmit than the 
original seismic wave-form. Special 
adapters will be installed at the three 
Deep Space Instrumentation Facilities 
to reconvert the signal to a recognizable 
seismic trace. The big DSIF receivers 
are expected to be the only facilities 
which will be capable of reading out 
Ranger telemetry. 

The Ranger landing sphere and space 
craft will be thoroughly sterilized to 
prevent biological contamination of the 
moon. Ford scientists say that con 
troversy on this subject has completely 
disappeared and the same policy of 
sterilization has been used by the Rus- 
sians even for their fly-by missions be- 
cause of the possibility of an accidental 
crash on the moon. 


RANGER LUNAR LANDING SEQUENCE. An hour before reaching the moon, a signal from earth will alter spacecraft attitude. 


The decision to use a balsa Impact 
Limiter in the landing sphere helps solve 
the sterilization problem because kiln 
dried balsa is naturally sporicidal. The 
unsterilized Agena B carrier rocket is 
also likely to be on a lunar transfer 
orbit, but when the spacecratt sep- 
arates from the Agena it will be turned 
180 deg. and small solid rockets will 
propel it out of the Ranger trajectory 


Vacuum Insulation 

The temperature in the survival 
sphere is stabilized by a cryogenic-type 
vacuum insulation with alternate layers 
of dacron felt and aluminum foil. Ther 
is 3.6 lb. of water ballast which will 
circulate convectivelv to transfer battery 
heat through the sphere. The two 
silver-zinc batteries are semi-circular in 
shape to fit the sphere. 

The nominal velocity at impact for 
the landing sphere is 108 fps. or 73 
mph., but because of the large errors 
which are possible and acceptable in the 
system, Ford scientists prefer to say 
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Retrorocket will cushion impact. 


25 mi. from moon’s surface, the spacecraft and capsule will separate. Spin rocket provides stabilizati: 
by Ford Motor Co.’s Aeronutronic 


Capsule will be ejected from the retrorocket and fall to surface of the moon. Capsule is being br 
Division, for NASA/JPL Ranger program. 
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The important advances in 
environmental testing com 


e from MB 


New MB-Zenith 150 KV pulsed X-ray system 
takes motion pictures of high speed phenomena 


A pioneer and leader in the field of 
electrodynamic vibration systems, MB 
continually strives to improve the per- 
formance and reliability of vibration, 
shock and fatigue testing. The im- 
portant advances in environmental 
testing come from MB. 


MB Electronics has representatives in 
principal cities throughout the world. 


Now test engineers can probe effectively into the causes of 
vibration and shock failures, or observe dynamic systems, detonation 
effects and other high speed phenomena occurring 

within a sealed environment. 

The pulsed X-ray system developed by Zenith Radio Research Corp. 
and marketed by MB Electronics provides an effective means 

of obtaining X-ray motion pictures of these rapidly moving sealed 
parts. Typical of the capabilities of the system is the above 
reproduction of a high speed motion picture of an 

hermetically sealed relay in operation while being vibrated. 


The image obtained with the pulsed X-ray system is more 

than 2000 times brighter than that obtained with an X-ray 
fluorescent screen. It is suitable for direct viewing, closed circuit 
TV or motion picture camera. Adequate film density is 

obtained through 2” of aluminum at a distance of 

3 feet from the tube. 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC., 1060 State Street, New Haven 11; Conn 











tation at mid-course would take a half 
hour to complete. 

Track information is calculated by 
the on-board guidance computer and 
transmitted to ground stations for com- 
parison with tracking receiver data. If 
the track must be corrected, propulsion 
is supplied by a 50-Ib. thrust hydrazine 
monopropellant rocket which fires at 
constant thrust for a time controlled 
by the magnitude of the correction. If 
necessary, three or four restarts will be 
possible for multiple corrections. 

About 65 min. before impact of the 
unbraked spacecraft, a terminal ma- 
neuver to point the axis of the space- 
craft at the moon will be initiated on 
command from a ground station. It is 
expected that all later events will be 
started automatically by the program- 
mer on board, though some can be 
initiated on command. 

Forty minutes before unbraked im- 
pact at an altitude of 4,900 kilometers 
above the lunar surface, antennas are 
deploved. As the spacecraft falls, data 
will be telemetered from two experi- 
ment packages which will be obliterated 
in the crash of the unbraked spacecraft. 
One of these is a gamma ray spectrom- 
cter and the other is a videcon television 
camera. 

At an altitude of 524,000 ft. and 60.6 
sec. before the crash of the space- 
craft, the radar altimeter will be turned 
on. It will be operating at 397,000 ft. 


and 45.6 sec. before impact. When the 
altimeter indicates an altitude of 70,200 
ft., it will send out a “go” signal to 
separate the landing capsule from the 
spacecraft. The torques produced by 
the separation are expected to over- 
come the small nitrogen jet attitude 
stabilizers and upset the spacecraft so 
that the videcon and the gamma spec 
trometer will not bear on the moon but 
will keep operating until they are 
destroyed by impact. 

A tenth of a second after separation, 
the spin rocket mounted in the expan- 
sion cone of the landing capsule retro- 
rocket will spin-stabilize the capsule. 
Two seconds from separation, the retro 
motor will fire and the spin rocket will 
be ejected from the cone along with 
the nozzle plug. The retro motor will 
burn for 10 sec. as the vehicle falls from 
52,700 ft. to an estimated 1,090 ft. 
At burnout the retrorocket will have 
brought the capsule to a dead stop. 

From the burnout altitude, it is to 
fall free to the surface of the moon, 
accelerating at 5.31 fps. per second due 
to the lunar gravity. Impact is calcu- 
lated to be 23.9 sec. after the crash of 
the spacecraft and at a velocity of 108 
fps. How precisely the actual flights of 
Rangers 3, 4, and 5 follow the planned 
sequence of events, velocities and alti- 
tudes will depend largely on whether 
the capsule’s horizontal component of 
motion is excessive. 





A. Retrorocket payload 
1. Survival sphere 


Structure, insulation, devices. 
Water . 

Seismometer ; : i 
Flotation fluid and outer shell 


Survival sphere total. . . 


Vibration damper 
Control timer, batteries, wiring 
Total retrorocket payload 


. Motors 
1. Retrorocket motor and igniter 


Total separate weight 


>. Bus-mounted equipment 
Altimeter and antenna 


Ranger Weight Summary 


Electronics, antenna, batteries, wiring 23.1 


Impact limiter, cover and rocket motor/sphere interconnection. 


2. Spin motor, igniter and attachment 


Weight 


(Pounds) 


14.4 
3.6 
78 





API Space age support provides... 


NEW 
UNIVERSAL 
EJECTOR 
RACK 


... handles any 


SUSPENDABLE 
STORE 


Cut costs and installa- 
tion problems with this 
unique Rocket Power 
“all purpose”’ rack, the 
MAU12/A4, first to han- 
dle so wide a variety of 
stores—special weapons, 
missiles, conventional 
bombs, camera pods, 
and auxiliary tanks. 


Developed for the U. S. 
Air Force Special 
Weapons Center for use 
on several Fighter- 
bombers, Bombers and 
V/STOL aircraft, this 
RPI rack features ad- 
justable ejection force 
and all required safety 
devices. It is easily at- 
tached to the aircraft 
and provides both 14” 
and 30” hook spacing. 


FOR TECHNICAL DATA on the 
RP! Universal Ejector Rack 
write for Bulletin #1500. 


Altimeter support and deployment 
Motor support structure and separation 5 
Bus interface J-box and connectors T PQ 
Retrorocket heat shield : 

Wy 


WER INC. 
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Total lunar capsule 
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off-the-shelf telemetry is dead 


A telemetry capability that relies only on off-the-shelf hardware is a dead capability. Engineers in 
Avien's Electronics and Instruments Division recognize this important fact. They know it's necessary 
to examine each telemetry requirement, determine its particular needs—and then design specifically 
to these needs. 

Avien’s miniaturized dc amplifier and reference junction compensator on Minuteman are exam- 
ples of this successful procedure. The amplifier —which weighs only 10 ounces and is 6.5 cubic inches 
—was specially designed to withstand Minuteman's rugged temperature, altitude and 40 g vibration 
environment. The reference junction compensator solved another Minuteman problem -— isolation of 
12 thermocouple channels with a minimum of components. The answer: a modular construction design, 
drawing on a common power supply and reference voltage. 

For more than 10 years, Avien engineers have been working with manufacturers to insure the best 
design for the particular telemetering application — tailoring solid experience to fit the need. It's time 
you benefited from this approach. Write today for free information on how Avien’s telemetering capa- 


bilities can work for you. 


C 
ris oe 
<< — fe V/V 
» INC. ELECTRONICS AND INSTRUMENTS DIVISION / 58-15 Northern Bivd., Woodside, N.Y. 
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ACCESS Shows Newest Data Link Ideas 


By Philip J. Klass 


Washington — Aircraft Communica- 
tion Electronic Signaling System 
(ACCESS), a new data link recently 
proposed to the Federal Aviation 
Agency by the team of Motorola and 
General Precision, Inc., reflects many 
changes in thinking on data link re- 
quirements that have resulted from two 
years of FAA testing on an experimental 
equipment. 

When FAA purchased the experi- 
mental AGACS (Air-Ground Com- 
munications System) from Radio Corp. 
of America three years ago (AW July 
28, 1958, p. 70), one of the major ob- 
jectives was to use it to establish the 
operational and technical requirements 
for data link. 

Out of these tests at FAA’s National 
Aviation Facilities Experimental Center 
at Atlantic City, and studies by the Air 
Transport Assn., have come the follow- 
ing conclusions: 

e Use of push buttons for communi- 
cations between pilot and controller is 
not as easy or natural as conventional 


voice communications for most func- 
tions. 

e Flexible format message capability is 
needed for transmitting to aircraft such 
things as long flight clearances and 
weather advisory information, with pro- 
vision for providing pilot with printed 
(“hard”) copy of such messages for fu- 
ture reference. (Original RCA system 
lacked these capabilities.) 

e Data and voice should be transmitted 
on a single radio channel (multiplexed) 
to enable existing airborne radio/trans- 
mitter to handle both services and to 
simplify pilot tuning procedures. 

The characteristics of the ACCESS 
system generally reflect current thinking 
in FAA and ATA as a result of consider- 
able time which Motorola/General Pre- 
cision engineers spent in discussions 
with FAA and ATA engineers before 
preparing their proposal. 

In the proposed new system, the only 
pilot control device in the cockpit 
would be a small insertion-display unit 
containing four push buttons, two of 
which also contain lamps that illumi- 
nate their respective push buttons under 


certain conditions. The function of 
these push buttons is as follows: 

e Fix report: When pilot passes over 
assigned fix, he depresses this button 
which automatically transmits data link 
message, when aircraft is next interro- 
gated by the ground data link advising 
traffic controller and/or trafic computer 
of airplane identity and its time over the 
fix. 

e Acknowledge: When the controller or 
trafic control computer trans‘nits a 
message to an aircraft that requires pilot 
concurrence, the ground-to-aircraft mes- 
sage includes such a request which au- 
tomatically lights the bulb behind the 
“acknowledge” button on the pilot’s 
insertion-display unit. To indicate re- 
ceipt of message and concurrence, the 
pilot pushes the button. 

e Audio reset: If the pilot does not wish 
to monitor controller voice conversa- 
tions with other aircraft, he pushes the 
“audio reset” button which silences his 
receiver until such time as controller 
initiates ill to his aircraft. 

e Pilot entry: When the pilot wants to 
talk by ice with the controller, he 
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SAMPLE FLIGHT PROFILE from Chicago to New York shows nine different control jurisdictions and eight en route changes of frequency 


under present system. Total voice messages under present system is 111. ACCESS would cut voice messages by more than 50%; would 
reduce total transmission time 47.5%. Breakdown of communication systems by message type and time is shown on chart on p. 105. 
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UNIVAC 1206 
MILITARY COMPUTER (AN/USQ-20) 


@ MIL SPEC. 
@ SOLID STATE 
@ ENVIRONMENTALLY PROVEN 
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1206 Military Computer 


This new unit... versatile, reliable, and ruggedized... 
is now in production for short delivery time! 





The new Univac® i206 Military Computer 
combines a range of abilities and applications 
never before available in one compact pack- 
age. It is astored program computer for rapid 
processing of large quantities of complex data. 

The 1206 can operate in mobile, rugged 
environments under adverse field conditions. 
It is specifically designed to communicate 
easily with a wide variety of asynchronous 
external devices in real-time applications. 

Built to MIL-E-16400 (initially for the 
Naval Tactical Data System—NTDS) it is 
now ready to do the job you want, where 
you want it done! 


Check these outstanding features: 
@ Compact Design: Cabinet measures only 
3x3x6 feet. Designed for ease of maintenance 
and long trouble-free operation. 


@ Memory Cycle Time of 8 Microseconds with 
30-bit word length and random access mem- 
ory capacity of 32,768 words (16,384 words 
optional). 


@ Single Address Instructions with seven in- 
dex registers to provide address modifica- 
tion. Parallel, one’s complement, subtractive 
arithmetic. 


@ Repertoire of 62 Instructions with condi- 
tional program branching. Average execution 
time of 13 microseconds. CS-1 automatic pro- 
gramming compiler for ease of programming. 
@ Internal 24-Hour Real-Time Clock for ac- 
curately initiating or terminating operations 
at specified times. 


First with mobile ruggedized systems... 


REGIONAL OFFICES: WASHINGTON, D.c. — 212) Wis 
DAYTON NORTH JEFFERSON (BA 4-07 


7 LOS ANGELES — 6963 WIL 


@ Up to 12 Input, 12 Output Channels with 
parallel mode of operation (60,000 trans- 
missions per second per channel). 


@ 2 Special Input, 2 Special Output Channels 
for direct communication between computers. 


@ Programmed Checking of Data Parity. 


@ Auxiliary 16-Word Permanent Memory for 
bootstrap automatic recovery in the event 
of program failure. 

For high computational ability . . . plus 
rugged, compact construction . . . plus current 
availability . . . get the full details on the 
Univac 1206 Military Computer. UNrvac 
systems engineers will plan a hardware con- 
figuration to fit your system needs. 


The UNIVAC 1206 Military Computer is ideal for 
these tough, cha//enging military applications: 


Range-Instrumentation Tactical Control 

Missile Guidance Digital Communications 
j Data Reduction and 

Missile Fire Contro Aneel 

Simulation 


inventory and 
Logistics “Scheduling 


UNI VAC 


DIVISION OF SPERRY RAND CORPORATION 
St. Paul, Minn. 


Military Dept. *« Univac Park 


« BOSTON ACHUSETTS AVENUE, LEXINGTON (VO 
ST. PAUL — 2750 WEST 7th BC 











pushes the “pilot entry” button which 
causes a display on the controller con- 
sole to indicate the identity of the air- 
craft that wishes to communicate. 


Voice Communications 


When the controller is free to talk to 
this aircraft, he pushes buttons which 
transmit data link messages to the spe- 
cific aircraft, raising the volume level of 
its receiver and flashing a light on the 
pilot insertion-display unit. The pilot 
then communicates by voice in a con- 
ventional manner. This provision elimi- 
nates the need for the pilot to monitor 
other conversations while waiting for 
an opening. 


In the event of an emergency, the 
pilot always can break into existing 
communications as he would today. 

For transmitting weather and clear- 
ance messages to the cockpit, ACCESS 
envisions use of a small airborne tele- 
printer which would type out messages 
for permanent pilot reference (AW 
Aug. 7, p. 41). Such a device is under 
development by Mite Corp., Paramus, 
N.J., under FAA sponsorship. The tiny 
airborne teleprinter, measuring only 
34 x 4} x 84 in. deep, prints 26 charac- 
ters per line on wide adding-machine 
roll paper. Design objective calls for 
print speeds up to 600 characters per 
minute. 
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Let Woodward make it 
as modern as those 
coming off today’s assembly lines 


Your propeller governor can be 
brought completely up to date by 
remanufacture to incorporate all of 
the engineering improvements which 
have been made over the dozen years 
_ of production of this type governor. 
Twin engine synchronization and 
single engine steady state perform- 
ance have been improved by a new 
sleeve type pilot valve plunger with 
superior damping characteristics 
which is now in production for most 
aircraft models. This new valve can 
be incorporated, along with 
other improvements, in your 
old governor. An unfeather- 
ing component can be added 
as an integral part of twin 


WOODWARD GOVERNOR COMPANY 


ROCKFORD, ILLINOIS 
FORT COLLINS, COLORADO « SCHIPOL, NETHERLANDS e SLOUGH, ENGLAND 
WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 
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engine governors for use with an 
unfeathering kit that permits safer 
engine failure simulation. New 
speed control heads solve wear 
problems which have existed in some 
installations using cable controls, 
Woodward’s “exchange bank” 
Saves you time and money. Just 
tell us when you're ready to change 
governors and we'll ship you a 





completely modernized unit with 
You 
install ic and send your old gover- 
nor to us. The cost? —a flat 
exchange price that covers 


a new equipment warranty. 


remanufacture of your old 
governor for our stock. Write 
for full information today! 





Prototype model is scheduled for de- 
livery early in 1962 for FAA evaluation. 
In production quantities, the airborne 
teleprinter is expected to sell for $500 
to $1,000, a Mite Corp. spokesman 
estimates. 

The message transmitted via data link 
may be weather data stored in a com- 
puter memory drum, prestored change- 
of-altitude commands selected by the 
controller, or messages composed by 
the controller using a conventional tele- 
typewriter keyboard. 


Message Selectivity 


Such extended messages can be ad- 
dressed to one or more specific aircraft, 
or to all aircraft under the jurisdiction 
of the controller, at his choice. Where 
acknowledgement is desired, this request 
is tagged onto the data link message as 
previously described. 

An add-on type feature of ACCESS 
is its capability of automatic reporting 
of airplane altitude, bearing and distance 
to a Vortac station, upon request from 
the ground, without requiring any ac- 
tion by the pilot. Information on air- 

lane altitude, Vortac bearing and dis- 
Sine would be obtained directly from 
digital pick-offs in existing sensing/in- 
dicating instruments. 

Another optional feature of ACCESS 
is its ability to provide automatic 
ground-controlled switching functions 
aboard individual aircraft. For example, 
when an airplane is leaving one con- 
troller’s sector and must change to a 
new radio frequency, this could be ac- 
complished directly from the ground 
without bothering the pilot. Similarly, 
the airplane radar beacon transponder 
could be automatically switched to 
another replay code without action by 
the pilot. 

For smaller aircraft, Motorola and 
General Precision propose a minimum 
airborne digital equipment (MADE), 
which would provide only the fix report, 
acknowledge and pilot entry features. 
Such a MADE system is expected to 
sell for $1,000 or less, a company spokes- 
man says. 

Aircraft that need and can afford 
the small airborne teleprinter could add 
the device on an optional basis. Air- 
liners and large corporate aircraft might 
go all the way and install the automatic 
position reporting and switching equip- 
ment. 

For operators who may need extensive 
weather advisory data, high-speed air- 
borne teleprinters and buffer storage 
units could be added. 


Technical Details 

Here are some of the basic technical 
details of the proposed ACCESS sys- 
tem: 
e Modulation: Phase-shift-keying (PSK) 
in which phase of an audio tone is 
shifted 90 deg. to provide distinguish- 
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ing “mark” and “space” information. 
Selection of PSK makes it possible to 
use existing airborne radio equipment 
without modification, Motorola savs. 

e Code: Fieldata code, expected to be- 
come a military standard, makes pro- 
posed system compatible with military 
needs and systems. The Fieldata code 
employs eight bits per character and 
includes parity check features. 

e Bit rate: Present plan calls for maxi- 
mum bit cate of 1,200 per sec., with 
slower rates of 600, 300, 150 and 75 
per sec. available when required by 
low-quality landlines between control 
center and radio transmitter. For long- 
distance data link service using high 


frequency radio channels, a bit rate of 
50 per sec. would be employed. 

e Message format: Variable length mes- 
sages containing three synchronizing 
characters, followed by four aircraft 
address (identity) characters and one 
indicating start of the message. The 
message itself, containing up to 250 
characters, is terminated by an end-of- 
message character. Total time to trans- 
mit a 250-character message would be 
approximately two seconds. 

In operation the ACCESS system 
would function as follows: A roll-call of 
aircraft estimated to be approaching a 
fix point based on their flight plans 
would be initiated automatically by traf- 
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fic control computer. Each of the air- 
craft interrogated would reply giving 
the airplane identity and an indication 
of whether the pilot has depressed his 
fix report button since the last inter- 
rogation. When such indication is re- 
ceived, the computer flight plan would 
be automatically updated and the air- 
craft would be removed from roll-call 
until the time for it to pass another 
fix point. 

Approximately one-third of a second 
is required to interrogate each aircraft 
and receive its reply, which may also 
indicate pilot request for voice contact, 
during roll-call. The roll-call is repeated 
every 10 sec. Normally there would be 
only one or two aircraft involved. 

For other aircraft under a controller’s 
jurisdiction, which are not approaching 
a fix point, the system would transmit 
periodic “all-call” interrogations which, 
in effect, ask if any of them wish to 
talk by voice to the controller. For 
those aircraft whose pilots have pushed 
the pilot-entry button since the last 
all-call interrogation, a reply will be 
transmitted back to the controller’s con- 
sole indicating which aircraft seek voice 
contact. 


Entry Response 

This pilot entry response is trans- 
mitted back in one of seven randomly 
selected time slots to minimize the like- 
lihood of interference in the event that 
two or more aircraft on a single radio 
channel request voice contact during the 
same all-call interrogation. If interfer- 
ence does occur despite this provision, 
some of the responses will not get 
through to the ground until the next 
all-call action. 

Although the use of time-sharing 
(time-division multiplex) for voice and 
data on a single radio frequency eases 
airborne equipment and pilot tuning 
requirements, it does mean that any 
voice transmission may interrupt the 
flow of data. 

If the ground transmitter is sending 
out a roll-call or all-call message at the 
instant the controller presses his micro- 
phone button, there may be a delay of 
perhaps a second until the data trans- 
mission is completed and he can take 
over the ground transmitter for voice. 

If an aircraft voice transmission 
should occur during a data transmission, 
the latter will be interrupted but will be 
repeated again 10 sec. later. Such inter- 
ruptions can introduce small errors into 
fix report times, but these are not ex- 
pected to be significant. 

The number of aircraft voice trans- 
mission interruptions will depend in 
part upon the percentage of aircraft 
that are equipped with ACCESS since 
the data link is expected to cut the 
need for voice communications. 

The system design concept is such 
that ACCESS can begin to reduce voice 
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GRAPHS DEPICT DECLINE in voice messages and total transmission time which could be 
expected after introduction of ACCESS data link system. Messages during flight from 
Chicago to New York would decline from 111 to 87. 


trafic as soon as even a few aircraft are 
equipped, according to Evan Ragland, 
project manager for Motorola’s ACCESS 
project. 

In one typical flight profile studied 
by Motorola/GPI, involving a flight 
from Chicago to New York Interna- 
tional Airport, the use of ACCESS and 
trafic control computers could cut 
channel time use bv nearly half, while 
feducing the number of voice messages 
from 111 tg 60, according to Ragland. 

Motorola and GPI have proposed 
an 18-month program to FAA under 
which the two companies would de- 
velop and deliver 10 minimum airborne 
digital units, plus associated — air 
borne page printers and instruments for 


MINIATURE AIRBORNE TELEPRINTER, capable of providing pilot with a permanent copy 
of flight clearances and weather data, is being developed by Mite Corp. Device can fit 


Addi- 


usc 


automatic position reporting 
tionally, equipment required for 
by the controller and to simulate the 
operation of ACCESS from a traffic 
control computer would be provided. 
Cost of the program is reported to be 
approximately $24 million. 

Whether FAA decides to proceed 
with this or other data link develop- 
ments will depend upon the recom- 
mendations of the forthcoming Project 
Beacon task force report and action 
subsequently taken by FAA Adminis- 
trator Najeeb Halaby. 

The Project Beacon 
pected to recommend use of airborne 
beacons for automatic altitude 
function which can 
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into instrument panel and print 600 characters per minute. 
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Individual unit assembly is first step in 
construction of antenna. Here four dipole 
antennas mounted on ground screen are 
being connected to one end of Foamflex 
feed lines. Special Phelps Dodge con- 
nectors are used to link the lines to the 
dipoles and four-way power dividers. 


Cc 
into position on pedestal mount. 


Completed quadrant elements, ready for placement on pedestal 
mount. Each quadrant is pre-assembled in exactly the same manner. 
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An example of a center element unit that 
can be inserted into the Avien-Bogner array. 
This element forms a separate unit that can 
also be used as a portable ultra high fre- 
quency antenna. 


Foamflex’ Coaxial Cable helps put and keep 
this advanced antenna system on the track! 


A feed network of 3%’, 50 ohm Foamflex coaxial 
cable is a critical part of the fully automatic Avien- 
Bogner acquisition and tracking antenna that repre- 
sents an advance in the state of the antenna art. 
The efficient operation of this sensitive antenna is 
greatly increased by the low loss, high phase stability 
and electrical uniformity of its weatherproof Foam- 
flex feed line assemblies. Special connectors, de- 
signed and fabricated by Phelps Dodge, link the 
Foamflex lines to double-tuned, strip-line, four-way 
power dividers in each quadrant element of the 
antenna. 

Designed for Edwards Air Force Base, this modu- 
lar array is assembled from identical quadrants, each 
equipped with power dividers, dipole antennas and 
cigar elements. In contrast to the heavier, fixed-type 
paraboloids, the lighter, smaller Avien-Bogner model 
costs less, yet has high acquisition capability for 
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telemetry information through the use of three auto- 
matic tracking modes. Quadrant elements may easily 
be replaced when changes are desired in frequency 
bands, due to the simple design and construction of 
this antenna. 

The feed system was planned, fabricated, cali- 
brated and installed by A-T Electronics, New 
Haven, Conn. Accurate uniformity of electrical 
length for each cable was maintained from cable to 
cable within one degree at 2200 megacycles after 
bending. 

The outstanding qualities of semi-flexible, alumi- 
num-sheathed Foamflex have been proved in a 
number of applications where low loss, long oper- 
ating life and a low noise to high signal level ratio 
are essential. If your specifications call for a coaxial 
cable of the highest efficiency, we recommend you 
investigate the capabilities of Foamflex. 
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VICKERS-ARMSTRONGS VA-1 hovercraft research vehicle readied for demonstration run. Control problems at 30-kt. are being analyzed. 


Advanced 24-Passenger Hovercraft Under 


By Herbert J. Coleman 


South Marston—Vickers-Armstrongs 
(South Marston), Ltd., is increasing its 
concentration on development of com- 
mercial hovercraft vehicles and is aiming 
at ‘‘solid business” within five years, 
in a world market. 

Company now is deeply involved in 
flight testing and follow-on research, 
using its VA-1] vehicle (AW Sept. 4, 
p. 39) on both South Marston runways 
and grass, and for water runs at South- 
ampton, about 50 mi. distant. 

In addition, the company is well into 
construction of a VA-3 24-passenger 
hovercraft, and is starting to build a 
VA-2 which will carry four or five pas- 
sengers and will mainly be used for 
world demonstrations. 

The VA-3, for which no firm price 
has yet been worked out, will be pow- 
ered by four Blackburn Turmo 603 
turbine engines, two buried to turn 
litt fans which provide the air cushion, 
and two mounted externally at the aft 
end for propulsion. 

Follow-on versions, still much in the 
design stage, are a VA-4, weighing 
about 100 tons, and a VA-5, of about 
225 tons. Vickers’ hovercraft range is 
in addition to these other British devel- 
opments in the field: 

e Westland Aijrcraft’s Saunders-Roe 
Division, in association with Hovercraft 
Development, Ltd., is completing the 
SRN-2, a 27-ton craft, at Cowes, in the 
Isle of Wight, and will start test runs 
early next year. This version will carry 
66 passengers and will be powered by 
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four Blackburn A-129 free turbines, 
pushing it to 70 kt.-plus speeds. A 100- 
ton version also is projected. 

e William Denny & Bros., Dumbarton 
shipbuilding firm, has built a 4.5-ton 
vehicle, employing sidewalls which re- 
main in the water, and is working on a 
larger version which will come out next 
year. 

e Britten-Norman has its Cushioncraft 
on trial runs, powered by a Rolls-Royce 
V-8 conventional engine and carrying 
10 persons. This is a company-financed 
project independent of collaboration 
with Hovercraft Development. 

¢ Folland Aircraft has built a ground 
effect research machine (GERM) for 


study of a range of what it calls “hover- 
trucks,” primarily cargo carriers with 
speeds up to about 30 mph. and de 
signed for rough terrain. 

Entire field has been given stimulus 
by British commercial interest in a po- 
tential Channel-crossing vehicle, and 
the government is participating through 
its National Research Development 
Corp., of which Hovercraft Develop 
ment is a subsidiary. Starways, an in- 
dependent airline, already has requested 
hovercraft routes in the eastern U. K. 

A prime mover in this area is Hover 
craft Development’s C. S. Cockerell, 
inventor of the hovercraft principle, 
and who feels the program is getting 


VARIOUS DUCT and skirt shapes to contain water spray are tested on this vehicle, 
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FIRST VA-3 CRAFT, which will carry 24 passengers, is under construction at South Marston. Photo shows forward end. 


Development 


far too little emphasis (AW Aug. 28, 
p- 57). 

At Vickers-Armstrongs, the director 
and general manager, S. P. Woodley, is 
quick to point out that the VA-1 has 
no commercial application and is purely 
a research vehicle. Currently, tests are 
centering on control problems at speeds 
of about 30 kt. and control of spray 
through a varied range of ducts and 
vents. 

Powerplant is a Continental engine 
but hardware has been kept sufficiently 
uncomplicated to allow the company 
to use a variety of engines. The VA-] 
now rides on an air cushion of about 
5 in., contained in a large overhang. 
The fore and aft ducts contain spoilers 
to alter pitch, and side spoilers are in- 
stalled for lateral controllability. Two 
large fins behind the externally mounted 
propeller and engine provide directional 
control. 

The craft, officials said, is relatively 
uncomplicated and checkout of an un- 
trained person would take about two 
days. No one has yet come up with a 
name for this “person”; Vickers has 
tried driver, pilot and captain to little 
avail. 

In this realm, licensing is a problem 
as yet unsolved. Vickers-Armstrongs’ 
research vehicle has an Air Registration 
Board number classifying it as experi- 
mental aircraft, but officials at South 
Marston are convinced that a new set of 
tules must be written when the concept 
has reached commercial maturity. Star- 
ways made its application to the Air 
Transport Licensing Board, which has 
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45,000 inches of welding 





Mercury capsule’s all-titanium frame of hat-section stringers and machined rings. 





of reliability with Mercury capsule! 


Mercury’s astronaut, and all that was at stake with ‘him, 
rode out the big shot safely in a titanium structure. 
Chosen for its light weight, its strength and rigidity at 
high temperatures, its ease of fabrication, titanium has 
passed another milestone in its growing history of reliability. 


Project Mercury’s pressurized capsule, its antenna and 
parachute housings and the adapter section mating it to 
the booster are basically titanium structures. They con- 
sist of a titanium inner skin attached to a framework of 
titanium stringers and rings. Beryllium and Rene 41 heat 
shielding “shingles” are fastened to the outside of the 
capsule. 


The use of titanium has saved “‘considerable” weight 
over other metals of similar strength and endurance in 
the all-critical weight battle in the Mercury capsule and 
adapter section where ounces were fought for. 


This report has been prepared by Titanium Metals Cor- 
poration of America in the belief that performance of 
titanium in the space capsule may provide information 
of use to you in design and construction of weight- 
critical airframe structures, whether they be in VTOL or 
STOL aircraft, or vehicles to operate in space. 


Rigidity and strength at high temperatures ...and 
20 G’s! Shaving off pounds was not enough for Mer- 
cury’s designers. One of the big factors in the selection of 
titanium, which is as strong as most steels, yet weighs 
44% less, is its ability to retain its strength and rigidity at 
high temperatures. 

During the launch phase, the all-titanium adapter sec- 
tion reaches 600F. The titanium stringers in the capsule 
reach 600F during re-entry; the inner skin reaches 200F. 
Here titanium construction proves its high performance 
and reliability. Mercury capsule is designed to with- 
stand 20 G’s. 








Titanium construction inherently rigid. Titanium 
lends itself to an actually stiffer construction even though 
its modulus is somewhat lower than steel’s. The answer 
is a greater cross-section made possible by the less dense 
titanium. Moreover the metal will retain its stiffness over 
a wide range of temperatures. 

Added stiffness and efficiency can be gained by “‘rigid- 
izing” or beading. Mercury inner skin, which is also the 
cabin inner wall, consists of two layers of 0.010" com- 
mercially pure titanium, welded together to form a single 
“sandwich” structure. The inner layer is flat-rolled. The 
outer layer has been stiffened with corrugations ap- 
proximately 3 inches in length and 44-inch wide. The 
result is a 0.020” titanium section that is equal in rigidity 
to an 0.050” section . . . 150% increase in efficiency. 


45,000 inches of reliable welds per capsule. Project 
Mercury capsule, in addition to its high G loadings and 
temperature requirements, is pressurized to maintain its 
cargo of human life. Welds must be reliable. 

According to McDonnell Aircraft, St. Louis, Mo., 
developers and manufacturers of the capsule, there are 
24,500 inches of seam and butt weld and 20,500 inches of 
spot weld in each capsule . . . 45,000 inches of welding. 
The performance has been repeated in 20 production 
capsules. 

Here indeed is a better focus on the reality of titanium 
welding! 

All fusion and seam and spot welding was done “‘open 
air.’ Fusion welds were inert-gas shielded, tungsten-arc, 
using trailing and backup shields. Welds are as strong or 
stronger than parent metal, McDonnell reports. 

Spot and seam welding was accomplished on standard 
production equipment, with techniques similar to those 
used on the stainless steels. 


TMCA: your information source. If your missile or 
aircraft problems revolve around requirements for a 
rigid, high strength structure at temperatures from minus 
433 to plus i000F . . . with high corrosion resistance, 
including immunity to atmospheric attack, titanium may 
easily be your best answer. The reliability on which the 
makers of the Mercury capsule placed their faith can 
work for you. 

We suggest you get in touch with the nearest Titanium 
Metals Corporation of America sales office or write di- 
rectly to our Technical Service Department for informa- 
tion on titanium application . . . fabrication . . . com- 
petent fabricators. Why not write today... 


TITANIUM METALS 
CORPORATION OF AMERICA 


233 Broadway, New York 7,N.Y. 


SALES OFFICES: NEW YORK 
CLEVELAND * CHICAGO « DALLAS « LOS ANGELES 


Titanium inner skin consists of two truncated cones 614! 
high by 614' at base, welded together. Cones are formed from 
trapezoidal sections, butt-welded together. One cone consists 
of 0.010” beaded titanium, for added stiffness; the other cone 
of flat-rolled 0.010” titanium. After butt-welding, each cone 
is individually pressure tested 


— 


Cones are joined by seam-welding, the beaded cone on 
the outside, following spot-welding for position. Approxi- 
mately 24,500” of seam weld are used in each capsule. A 
circumferential pass is made between each corrugation and 
a vertical pass adjacent to corrugations. Joined cones are 
also proof-tested 


Basic titanium capsule structure consists of welded, two- 
layered cones which are s welded tc the titantum frame. 
Ihe housing and adapte Ss are not pressurized and con- 
sequently the skins » the frame in these areas. 








The industry’s first tape-controlled, continuous-path fila- 
ment winding machine is in full production now. Designed 
and built by Rohr, it wraps glass fibre filaments with amaz- 


ing precision to form lightweight structures of great 
strength, such as the rocket motor case 


shown. below. It is capable of winding parts 
up to 25 feet in length and 8 feet in diam- 
eter — and has the ability to wind an infinite 


variety of patterns, including a continuous fila- 


ment pattern for multiple-nozzle motor cases. 
Actually, the wrapping of different pressure 
vessels is as simple as changing the tape. 


This advanced machine demonstrates Rohr’s 
unique skill in designing and building highly specialized manufac- 
turing equipment...plus knowledge gained from years of pro- 
gramming and production of three-dimensional parts by numerical 
control. The ability to produce precision-wound products on this 

new filament winding machine demonstrates the breadth of 

our research into plastics and adhesives and the depth of 

our experience in collapsible mandrel manufacture. Because 

it achieves such precise and uniform positioning of fila- 

ments, this Rohr machine now offers the industry the capa- 

bility to provide close to maximum strength of material in 
filament-wound structures. Plus, of course, important 
cost-reducing speed and flexibility. 





ROHR NUMERICALLY CONTROLLED 
FILAMENT WINDING MACHINE 


For information on this and other Rohr production techniques please write Mr. 
A. R. Campbell, Sales Manager, Dept. 61, Rohr Aircraft Corp., Chula Vista, Calif. 


Main Plant and Headquarters: Chula Vista, California / Plant: River- 
side, California / Assembly Plants: Winder, Georgia; Auburn, Washington 





taken no action yet, since, unofficially, 
board members are not sure hovercrafts 
are in their control. 

In the meantime, work is being ac- 
celerated on the VA-2 and VA-3, with 
the VA-2 kept to a 28 ft. 4 in. length 
to facilitate airlifting to demonstration 
points. This vehicle will use three pis- 
ton powerplants, one to provide a 8.5 
in. lift cushion, and the others for pro- 
pulsion. 

The VA-3, — Vickers-Armstrongs 
claims, will operate in river estuaries 
and similar terrain, with waves up to 2 
ft. 

Range will be about 80 naut. mi., 
carrving 24 passengers plus crew, or re- 
fitted to cargo configuration with a 
4,000-Ib. capacity. 


Main Structure 


Main structure, mostly of aluminum 
allov, consists of a buovancy tank and 
ducting system. Fuel tank is divided 
into two compartments, each with its 
own submerged fuel pump; compart- 
ments can be linked by a cross-feed. 

Cockpit is a forward cab, with con- 
trols and equipment for a single opera- 
tor. Room is available for another crew 
member. 

Future rtsearch is concentrated. on 
development of flexible structures to 
take impact and abrasions, and has al- 
ready been tried with rubber skirtings 
and vents in the SRN-1]. Main problem 
is material life and the company says it 
mav take up to 10 years to develop 
a servo-actnated mechanical device. 


Skid Computer Device 
Derived From B-70 


Los Angeles—Computer-based anti 
skid device for high performance air 
craft has been developed to comparc 
the speed of rotation of the main land 
ing gear wheels with that of a small un 
braked extra wheel, thereby extrapolat 
ing a measure of main wheel slippage 

The idea emerged from the North 
American B-70 supersonic bomber pro- 
gram. The anti-skid computer would 
use information on slippage, whcecl 
load, brake torque and speed to calcu 
late when a skid is about to begin. The 
system would then modify brake pres- 
sure to prevent the skid. The extra 
wheel of the system also provides a bet 
ter indication of ground speed than 
earlier aircraft have had. North Ameri- 
can claims that the fifth wheel anti-skid 
device would enable the 2,000-mph. 
B-70 to land on any runway capable of 
handling the Boeing B-52. 

The landing gear subsystem and the 
brake control system for the B-70 were 
developed by Cleveland Pneumatic In- 
dustries and the wheels, brakes and 
tires were designed by the B. F. Good- 
rich Co, 




















The Lincoln Laboratory program for ballistic 
missile range measurements and penetration 
research includes: 


EXPERIMENTAL RESEARCH 


Measurements and analysis of ICBM flight phenomena for 
discrimination and for decoy design purposes, including optical, 
aerodynamic and RF effects. 


SYSTEM ANALYSIS 


Studies to apply research findings to advance the technology 
of ICBM and AICBM systems. 


INSTRUMENTATION ENGINEERING 


Designing radar, optical and telemetry equipment with which 
to measure ICBM flight effects under actual range conditions. 


RADAR SYSTEMS RESEARCH 


Extending the theory and application radar techniques to 
problems of discrimination, countermea es and performance 
in a dense-target environment. 


HYPERSONIC AERODYNAMICS 


Study of the flow-fields around re-entering bodies for various 
body designs and flight conditions. Excellent computer facilities 
available. 


RADAR PHYSICS 


Theoretical and experimental studies in radar back-scattering. 
Interaction of RF radiation with plasmas. 


eA more complete description of the Laboratory’s 
work will be sent to you upon request. 


All qualified applicants will receive considerat employment without 


regard to race, creed, color or national origir 


Research and Development 
LINCOLN LABORATORY 


Massachusetts Institute of Technology 





BOX 29 
LEXINGTON 73, MASSACHUSETTS 
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This new engineering bulletin leads you right to the hydraulic 
~ pump designs you may be looking for. Here, passing on parade, 
are high performance gear pumps made to the measure of the 
next generation in aircraft, missiles, spacecraft, and support 
equipment. 
Many of these units are the product of ready-made, mass-pro- WIDE PERFORMANCE RANGE: pumps available have theo- 
duced components that can be teamed into the precise configura- retical displacement from .0016 to 1.30 cu. in. per revolution — 
tion you need. Custom-designed pumps are also available. flow from .025 to 9.6 gpm, préssures from 0 to 2000 psig, at 
All have in common these classic Eastern hydraulic pump char- speeds to 24,000 rpm. Weights with motor range from 1.5 to 
acteristics: 8.5 Ibs. 
SMALL SIZE: Eastern gear pumps are the smallest, lightest UNAFFECTED BY EXTREME ENVIRONMENTS: rugged, 
made. Airborne servo system pump shown delivers 1.5 gpm @ reliable Eastern units take loads to 50g in stride — shrug off 
1500 psig — measures only 174” x 1/4” x 234”, weighs 9 oz. temperature differentials to meet MIL specs. 


Other Eastern products: 
a A S T ra bk N @ hydraulic motors 
© servovalves, amplifiers, 
actuators and systems 


I N D U % T E ; E y e Se 


® quick-disconnect couplings 


INCORPORATED -: vecronictete cooling units 


ll 
100 SKIFF STREET * HAMDEN 14, CONNECTICUT le, ~ 
WEST COAST OFFICE © 4203 SPENCER ST. © TORRANCE, CALIF, Ps 
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on rotor blades. 


Five of first nine HU2K-1s to reach flight status fly over Kaman’s Bloomfield, Conn., facility. Note ser 


Five of Nine HU2K-Is in Flight Status Fly Formation 


White tank on fourth Navy Seasprite from right, above, is an auxiliary fuel tank. Kaman has produced 28 1e helicopters to date. Next 
steps in the HU2K program are structural demonstrations and Board of Inspection survey at NAS Pat t River, Md. Although the 
HU2K-1 was designed as a utility-rescue aircraft, it is being adapted for anti-submarine warfare tests. K 
from the Navy to install ASW gear in the helicopter. Rotor system consists of four-blade main rotor 


ently received a contract 
blade anti-torque rotor 
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Proven Performer 


THE BENDIX G-15 COMPUTER. ..is daily demonstrating 
its ability to save time and money at hundreds of installations 
in industry after industry...has established an overall relia- 
bility record of 97.4%. Other reasons behind continuing 
G-15 leadership: ease of use...over 1000 programs imme- 
diately available at no charge...versatility and expandability 
resulting from the widest selection of input-output acces- 
sory units. Continuing systems support in depth and a 
vigorous users EXCHANGE organization combine to 
broaden application usefulness...assure maximum system 
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effectiveness at minimum cost. Speaking of cost, G-15 
proven performance is yours for as little as $1,485 a month. 
Investigate the Bendix G-15...prove to your own satisfac- 
tion how its demonstrated superiority can bring important 
time and dollar savings to your organization. 


Call your Bendix Computer representative, or write: 


Bendix Computer Division 


DEPT. AF-35, LOS ANGELES 45, CALIFORNIA 
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CAB Accident Investigation Report—Part II: 





Viscount Crash Icing Discrepancy Cited 


(This is the conclusion of a Civil Aero- 
nautics Board accident investigation report 
on the crash and burning of a Capital Air- 
lines’ Viscount near Charles City, Va., Jan. 
18, 1960. The first part of the report which 
appeared in Aviation Week, Oct. 9, p. 
99, described how the flight, which origina- 
ted in Chicago's Midway Airport and was 
to terminate at Norfolk, Va., with a stop 
at Washington D. C., crashed into a wood- 
ed area near Charles City killing all 46 
passengers and four crew members. The 
Board reports that the accident was caused 
by delayed arming of the engine ice pro- 
tecting system while flying through icing 
conditions, causing eventual flameout of the 
four engines.—Ed.) 


An analysis of the weather indicates the 
temperature and moisture content of the 
air at 8,000 feet, Flight 20’s assigned alti- 
tude, were conducive to icing to the extent 
that 4 to 4 inch of airframe ice accumula- 
tion could have built up on the portions of 
the airframe of N 7462 while en route to 
the accident site. 

In the investigation of this accident, the 
Board undertook to determine the number 
and reasons for the known instances in 
which Rolls-Royce Dart engines inadvert- 
ently shut down in flight. The review shows 
that the reasons for engines losing power 
simultaneously have been generally due to 
either late selection of the anti-icing equip- 
ment, or to fuel starvation caused by ice for- 
mation in the fuel lines, and/or the pres- 
ence of a large amount of water in the 
fuel. There have been a total of 18 re- 
ported cases involving 18 airplanes in which 
multiple engine loss of power has occurred. 
However, in all of the instances which deal 
with late selection of the anti-icing equip- 
ment, the engines either recovered normally 
or were successfully relit. It was only in the 
cases—eight in number—which were con 
cerned with ice in the fuel line or excessive 
water in the fuel that difficulty with relight- 
ing occurred. This information is based on 
reports received by Rolls-Royce from air 
lines on a world-wide basis and covering 
about 11] million engine flying hours. 


Refueling Activities 


All refueling activities of Flight 20 were 
investigated and found to be negative as far 
as contamination of fuel was concerned. 
[he investigation also revealed that the hot- 
air gate valves of the four engines were in 
the closed position at the time of impact. 
Had a blockage in the fuel lines existed due 
to ice, the hot-air gate valves would have 
automatically opened to permit the hot air 
to pass to a heater in the fuel supply line. 

Since there appears to be no evidence of 
fuel starvation or fuel contamination, the 
Board’s investigation directed careful scru- 
tiny to the possibility that Flight 20 experi- 


enced flameout of a sufficient number of 
its engines to preclude flight. 

The principle of the anti-icing equip- 
ment aboard Flight 20 is to permit a 
small buildup of ice on the engine cowls 
of each engine and then to turn on the 
electrical current to actuate the engine 
cowl anti-icers so that the ice breaks off and 
goes into the engine. Early testing of the 
cowl anti-icing system was directed towards 
determining the correct length of time 
which the anti-icing equipment should be 
“ON” and the length of time which the 
heat to the cycle-heated pads of the engine 
cowl should be “OFF’’. As a result of this 
testing, a cycling time was selected and in- 
corporated in the present Viscount cowl 
anti-icing system. 

This system, when armed, would be able 
to combat the worst icing conditions. The 
anti-icing installation aboard Flight 20 was 
approved by both the British Air Registra- 
tion Board, and the American Civil] Aero- 
nautics Administration (FAA) as fulfilling 
the necessary requirements for such a sys- 
tem. 

To avoid excessive accumulation of ice 
on the power units of the Viscount, the 
power unit ice-protection system should be 
switched “ON” during every flight at all 
times when the indicated outside air tem- 
perature is below plus 10°C, except when 
it is certain that icing conditions will not 
be encountered. One of the first visual in- 
dications of ice is its formation on the 
windshield wipers. 

By the time this is apparent, a fair 
amount of ice could have accumulated on 
the engine cowls. The anti-icing system 
should be turned on well in advance of 
anticipated icing conditions in order to al 
low the inlet duct to warm up enough to 
prevent excessive ice from forming. If ice 
has been allowed to accumulate and the 
system is armed late, heating underneath 
the ice formation is quite rapid since the 
ice acts as an insulator. If ice has formed 
and the ice-protection system is turned on, 
sufficient heating occurs in approximately 
30 seconds and de-icing will result. Under 
these circumstances, there is a good possi- 
bility that the entire ice accumulation 
around the inlet duct circumference will 
slip off and go through the engine en mass 
The release of a large amount of ice from 
the inside part of the nose cowling, due to 
the late arming of the engine ice-protection 
svstem, would have been sufficient to flame 
out any of the engines. 

The Board is aware that it has no factual 
information as to the precise sequence of 
events which occurred at 8,000 feet when 
Flight 20 began to sustain difficulty. How- 
ever, the facts the Board does have support 
a probable sequence of events 

Capital Flight 20 reported over Tappa- 
hannock low-frequency range at 2201, at 
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stimated Hopewell VOR 
time the Norfolk ARTC 

1 clearance to Flight 20, 
clearing it to the Norfolk ILS Outer Marker 
from over Tappahannock This transmis- 
sion was C¢ | at approximately 2205, 
at which tin thing of an unusual nature 
was reported ard the aircraft. The acci- 
dent site is approximately 40 nautical miles 
south of Tappahannock, and approximately 
14 minutes elapsed between the completion 
of the transi m and impact, which oc- 
curred at approximately 2219. 

During this period of night flight, the 
crew of Flight 20 was confronted with a 
sudden emergency which required their 
complete attention, to the extent that no 
attempt was made to contact anyone by 
radio for the purpose of either declaring an 
emergency or requesting descent to a lower 
altitude 


8,000 feet 
at 2212. At 
Center tran 


Ice-Protection System 
The Board 


of time betwe 
engines of 


elieves that at some period 
2205 and 2219, all four 
uircraft ceased to deliver 
power and their propeliers feathered. The 
Board believes that this was due to the 
late arming of the ice protection system 
he first flameout could have been followec 
immediately ther flameouts or there 
could have in undetermined period 
of time betv the flameouts. The delay ir 
arming the rotection system was prob. 
ably due t more of the following 
factors ptain Fornasero was appar- 
ently not a f Change 15 of the ARB 
Manual, st g that “the ice-protection 
systems f four engines must be 
switched ‘ON’ during every flight at all 
ndicated outside air tem- 
plus 10°C, except when 
t no icing will be encoun- 
anticipation, i.e., Captain 
have taken action to 
arm the t ntil he observed visible 
indication f iccretion; (3) variations 
in the temperature gauge and 
the anti 9 mostatic probe indications 
due to var in compressibility, e.g., 
with indicat f plus 5°C, the actual tem- 
peratures 1 as plus 
2G 
VW he n 
would pres 
rent Visi 
called for 
to below t reezing 
engine to d iturally. During this time, 
attempts t have been made to start 
the flamed ngine or engines The 
Board belic that more than one engine 
must before the descent 
was begun. Had only one engine flamed 
out, the ild most likely have con 
tinued their ht at the assigned altitude 
Prior to beginning the descent, the air- 


times wher 
perature 
it 1s certa 
tered”; (2 
Fornaser: 


been as low 


ut occurred, the crew 
have followed their cur 
nergency checklist 
nedate relight or a descent 
level to allow the 


which 


have fla out 
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Now a low cost completely transistorized Scan Conversion unit is available which is capable of: 

TRANSLATION of video information from one scanning mode to another; 

STORAGE and INTEGRATION of video information; 

Expansion or reduction of bandwidth through TIME—COORDINATE TRANSFORMATION. 
This completely transistorized, versatile system can be readily tailored to your specific needs 
through its plug-in printed circuits. For more information about conversion of radar PPI to TV, 
TV standards conversion or conversion of slow scan narrow band systems to standard TV or 
vice versa, contact GEC today. 


«advanced electronics at work 


GENERAL ELECTRODYNAMICS CORPORATION 


4430 FOREST LANE © GARLAND, TEXAS * BROADWAY 614161 





craft would have been operating near Vno— 
the normal operating limit speed of 237 
knots. During the descent, the throttles of 
any remaining engines could have been 
moved toward the closed position and to 
below the auto-feather arming position 
This throttle reduction might also have 
been required if the aircraft had penetrated 
an area of light to moderate turbulence en 
route. 

During the descent, the aircraft would 
be entering progressively warmer air. Any 
remaining engines would have been oper- 
ating at a low r.p.m., JPT, and thrust set 
ting, and could have flamed out either 
because of ice ingestion brought about by 
the warmer air, or because the anti-icing 
system was left “ON” during descent to 
warmer air. Additional drag would have 
been experienced by the windmilling of the 
remaining propellers since they would not 
auto-feather until the throttles were ad- 
vanced to above 13,400 r.p.m.—the auto 
feather range. 

Having followed the then-used checklist 
by descending to a lower altitude, the crew 
would level off after reaching an altitude 
where the outside air temperature was above 
freezing and go through the standard drill 
for relighting without further loss of alti- 
tude. As the throttles of the engines that 
had been operating at the beginning of 
the descent were advanced, the propellers 
would auto-feather if they had flamed out 
due to ice-ingestion during the descent. By 
this time, the complexity of the situation 
would have magnified itself to extreme pro- 
portions. The airspeed would drop off 
rapidly, and the aircraft would continue 
to lose altitude. 


Restart Try 


The crew would then try jointly to re- 
start any of the engines and to keep control 
of the aircraft, sacrificing speed for alti 
tude. It is estimated that considcrable alti 
tude would have been lost and that three 
or more minutes would have elapsed since 
the emergency occurred. During this time 
numerous efforts would have been made to 
restart the engines. However, battery en- 
ergy would have fallen below the required 
voltage necessary to successfully unfeather 
a propeller and relight an engine 

A study of numerous Capital Airlines 
Viscount flights operating at night disclosed 
that the electrical load being used aboard 
N 7462 at the time of the emergency was 
from 500 to 600 amps. If the electrical 
system were not switched over to the 
emergency bus system during an emergency 
in which several engines cease to operate 
and their propellers automatically feather, 
all the electrical units in use would con 
tinue to draw their energy from the battery 

The flight test demonstrated that under 
similar flight conditions using approximately 
the same electrical load, the battery energy 
would fall within 14 to 2 minutes to below 
the required voltage necessary to success- 
fully unfeather a propeller and relight its 
engine. One or more engines running with 
generator “ON” would supply sufficient 
electrical energy to feather or relight any 
of the Viscount engines. A fast windmilling 
propeller would also furnish enough rota 
tional motion and, in turn, sufficient elec 
trical energy to accomplish propeller un- 
feathering or engine relight. 


If the engines could not be started, ef- 
torts could be made to drive the propellers 
out of feather by windmilling. The aircraft 
would have to be dived to approximately 
150 knots to drive the outboard engines, 
Nos. 1 and 4, out of feather. Approximately 
180 knots of airspeed would have to be 
attained to drive the inboard engines, Nos 
2 and 3, out of feather. 

I'he fact that Nos. 3 and 4 engines were 
found to be developing power at impact 
indicates that these cngines were success 
fully started at some time before impact 
If two of the engines were operating con- 
tinuously, it is doubtful that the aircraft 
would have lost altitude since it is certifi 
cated to maintain altitude at maximum 
gTOss weight with two engines inoperative. 
Since the investigation revealed power was 
available on Nos. 3 and 4 engines at impact, 
and something adverse occurred between 
8,000 feet and impact, it is logical to as- 
sume if the erew had available to them 
energy to relight, then relight would have 
been experienced and sufficient altitude 
would have been maintained 

No. 4 engine was successfully driven out 
of feather position and relit. During this 
time, relighting attempts caused an accumu- 
lation of fuel to be deposited in the burners, 
so that explosive relights occurred, bringing 
about the noises of engine surging and back- 
firing heard by the witnesses 

The crew now used full power on the 
No. 4 engine to assist in checking the severe 
settling of the aircraft, causing the aircraft 
to turn to the left. During the last circuit, 
and as No. 3 engine started, the aircraft 
was probably operated with full cross con- 
trols and was settling rapidly. In order to 
stop the unwanted turn, it is probable that 
the crew reduced power on No. 4 engine, 
with the thought of advancing power on 
Nos. 3 and 4 engines together after the 
turn was stopped. Such a reduction of 
power at a time when full opposite con 
trol was being used would arrest the turn 
but cause ‘greater settling of the aircraft 
An application of power was made at or 
about the time of tree contact. However, 
it was too late to develop power on No. 3 
engine or to supply sufficient power for a 
climbout. It is possible the crew observed 
the ground just before impact and applied 
back elevator pressure on the control col 
umn, causing the aircraft to whip-stall. The 
aircraft then struck the ground before it 
whipped into the steep nose-down attitude 
characteristic of the whip-stall 


Inoperative Engines 


Flight tests disclosed that with ¢ 
engines inoperative and full power on No 
engine, full left rudder and full right ail 
much difficulty was experienced in the 
attempt to maintain directional control and 
the result was a slow turn to the left. When 
power was removed from No. 4 engine, the 
aircraft would enter a high rate of descent 

Numerous earwitnesses reported hearing 
“popping noises” or “cutting in and out” 
of an engine or engines as the aircraft made 
several circuits to the left just prior to 
impact. In evaluating the auto-feathering 
and relighting procedures, the Board be 
lieves a logical explanation for these reported 
sounds can be given. The auto-feather fea 
ture is armed and capable of operation 
throughout the range of throttle positions 
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A direct-acting, high-flow, floating 
solenoid valve. designed ese ime 
cryogenic service! Valcor’s unique 
V-41600 features an unusual isaiproo! 
design — all external joints inert arc- 
welded by special process. Flow of fluid 
media contacts only all-metal surfaces, 
avoiding cold-temperature ——- 
of non-metallic seals. BEST KNOWN DE- 
SIGN FOR LOW TEMPERATURE APPLICA- 
TIONS . Compression spring “‘snaps 
shut” the floating seal when the valve is 
deenergized for fail-safe action! Flow is 
equivalent to .850 diameter sharp edge 
orifice. 

Larger sizes also available featuring 
Valcor’s new Multiple Venturi Principle. 

Applications: Liquid Nitrogen and Liquid 
Oxygen (adapts to Liquid Hydrogen). 
Maximum a, Pressure: 50 psi. 
Maxirnum Actuation Time: 50 milliseconds. 
Weight: 4 pounds. 


Write today for complete specifications. 


LIZ VALCOR 


a ENGINEERING 
CORPORATION 


5394 Carnegie Avenue, Kenilworth, N. J. 
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Engineering is now underway on the strange look- 
ing bird pictured here. We call it the “Humming- 
bird,” and we are developing it for the U. S. Army. 


It is to utilize the jet ejector augmentation principle 
for VTOL aerial vehicles to fly straight up, straight 
down, hover in mid-air, and convert to conventional 
forward flying at speeds in excess of 500 miles per 
hour. Just one example of what is going on here 
at our Engineering Center where dreams come true. 
Like to join us? 


Openings in the fields of: Aircraft Design Engineering * En- 
gineering Drawings Checking « Aircraft Structures * Flutter 
and Vibration * Sonic Fatigue * Aircraft Specifications En- 
gineering * Reliability Engineering * Operations Research 


¢ Aircraft Research Engineering. 


Write to: Hugh L. Gordon, Professional Employment Megr., 
Lockheed-Georgia Co., 834 W. Peachtree St., Atlanta 8, Ga. 
Department B-75. 

All qualified applicants will receive consideration for em- 
ployment without regard to race, creed, color or national 


origin. 





THE ENGINEERING CENTER 


LOCKHEED -GEORGIA COMPANY 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


¢ ’ 
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from cruise to takeoff—that is, from 13,400 
to 14,500 r.p.m. 

Below cruise throttle position the throttle 
switches are open, and the auto-feather 
feature is ineffective. During rapid accelera- 
tion the throttles may reach the position at 
which these switches are set before the 
torque pressure has had time to rise above 
50 p.s.i. However, in the event the relight 
is not completed the propeller will go toward 
the feather position. This process is of very 
short duration and does, in fact, assist the 
acceleration. 

If partial relight should occur, the throttle 
may be closed and opened rapidl: to about 
12,000 r.p.m., to effect a complete relight 
In the event this action does not achieve 
a complete relight, it is then necessary to 
refeather and wait two minutes for fuel 
drainage before repeating the unfeather pro- 
cedure. However, in an emergency, suc- 
cessive attempts to relight may be made. 


High Pressure Cock 

In the event the high pressure cock is 
not: placed in the feather position subse- 
quent to the propeller auto-feathering, fuel 
could collect in some parts of the combus- 
tion chamber. In addition, if the throttle 
were partially open and the unfeathering 
switch operated to obtain unfeathering oil 
pressures and ignition, there could be an 
explosive relight. This action could be re- 
peated a few times within the 30 seconds 
relight-time-switch cycle, thus giving rise to 
a “popping noise.” 

As stated earlier, the Board believes Nos. 
1 and 2 propellers were auto-feathered—a 
condition which is substantiated by the 
fuel found in the snout area of the No. 3 


combustion chambers of these engines. Fur- 
thermore, fuel in this location supports the 
assumption that the high pressure cock was 
in the open position. 

The Board believes that the most likely 
sequence of events, based on the reported 
engine sounds and the known procedures 
for accomplishing a relight of Dart engines, 
consisted of an attempt to drive the pro 
pellers out of feather by windmilling, fol 
lowed by multiple attempts to relight once 
or more engines. Successive relights were 
interrupted by auto-feather action initiated 
by premature advancing of the throttle prior 
to complete lightup. 

During the investigation, No. 3 engine 
igniter points were found considerably 
eroded. This raised some speculation as to 
whether such a condition could be a factor 
in delaying relight of No. 3 engine until 
just prior to impact. The igniter boxes of 
all four engines were bench-checked and 
found to be capable of operation. Investi- 
gation revealed that the erosion noted on 
these igniter points was the result of time in 
service since overhaul and not a contrib- 
uting factor in this accident. 


Change Disseminated 


During the investigation of this acci- 


dent, the Board discovered that the Change 
No. 15 to the ARB Flight Manual had 
been disseminated to all Viscount operators 
for a period of 19 months prior to the 
accident and included in the manuals car- 
ried in the Capital Airlines’ Viscounts, but 
the material had not been incorporated into 
the Capital Airlines Flight Training Man- 
ual furnished to all the Capital Viscount 
pilots and utilized in the ground school 
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STYROFLEX” SPIRAFIL” 
FOAMFLEX® COAXIAL CABLE 


CUT TO SPECIAL 
SHORT LENGTHS 


A-T can supply custom 
cut lengths of any 
Phelps Dodge coaxial 
cable from %”" diameter 
up through 3%" diam- 
eter .. . up to 1000’. 
Your need for straight 
lengths is limited only 
by shipping. Mounting 
of connectors and fit- 
tings, too. 
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An engineer ordered 9 boxes of 100 ohm resistors and 1 box of 
110 ohm resistors. When they arrived there were 10 resistors in 
each of the 10 boxes, but both the boxes 

unmarked. How many resistance measuren 
make to locate the box of 110 ohm resistors 


Can you design and build equipment to k 


complex guidance systems? Our Guidance 
Division needs such types. A measure of 


sistorized circuitry, computing techniques 


electro-mechanical devices is required. Wr 


Donald Krause. 
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STL Space Technology Center is a planned environment for Space Technology Leadership, and its construc- 
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SPACE TECHNOLOGY LABORATORIES, INC. p.o. Box 95005-a Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc. P.O. BOX 4277-A PATRICK AFB, FLORIDA 


Los Angeles » Vandenberg AFB + Canoga Park + Norton AFB, San Bernardino S/ Dayton » Cape Canaveral +» Washington D.C. + Boston « Huntsville 








an attempt to check the severe settling of 
the aircraft. With this asymmetrical power 
configuration, it is believed that direc- 
tional control was not maintained with the 
use of full opposite controls. As a result, 
and, since the aircraft was apparently being 
flown near Vinea speed’, several circuits to 
the left were made in the impact area. An 
application of power was made at or about 
the time of tree contact. The aircraft 
struck the ground with no forward velocity. 

The weather at the time of departure 
from Washington National Airport was suit- 
able for the dispatching of the flight. ‘There 
was no evidence of mechanical hindrance 
of failure in the engines, propellers, or ac- 
cessories, and no indication of mechanical 
hindrance in the relighting of the engines. 
There were no structural or control system 
problems. 

The aircraft was adequately equipped to 
cope with both airframe and induction ice 
accumulations. 

Subsequent to this accident, the Board 
made several operational studies of inflight 
procedures practiced by Capital Airlines 
Viscount pilots in connection with the use 
of the engine ice-protection system. As a 
result of these studies, the Board, in a letter 
dated July 14, 1960, disclosed to the Fed- 
eral Aviation Agency that Capital Airlines 
Viscount pilots were still not following 
proper procedures relating to the use of the 
ice-protection system. 

As a result of this accident, Capital Air 
lines dropped the phrase “descend to warmer 
climate for relight” from its emergency 
checklist and instructed its Viscount pilots 
that relight could be accomplished at any 
altitude if the proper drill were followed 
Capital Airlines also adopted a system of 
checking pilots to ascertain that they had 
the benefit of the latest operating informa 
tion. 


Probable Cause 


The Board determines the probable cause 
of this accident was the delayed arming of 
the engine ice-protection systems while flying 
in icy conditions, resulting in the loss of 
engine power and attendant electrical energy 
required to unfeather propellers and relight 
sufficient engines to maintain flight 

By the Civil Aeronautics Board: 

Aan S. Boyp 
Chairman 

Rosert T. Murpny 
Vice Chairman 

Cuan Gurney 
Member 

G. Josepu MInettT! 
Member 

WHITNEY 
Member 


GILLILLAND 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
of this accident shortly after occurrence. An 
investigation was conducted immediately in 
accordance with provisions of the Federal 
Aviation Act of 1958. A public hearing was 
held at Richmond, Virginia, May 3 and 4, 
1960. : 

At the time of this accident, Capital Air- 
lines, Inc. was a Delaware Corporation and 
maintained its principal offices in Washing- 

2Vmea—minimum airborne control air- 
speed of approximately 108 knots for Flight 
20's configuration and weight. 


ton, D. C. The corporation held a current 
certificate of public convenience and neces- 
sity issued by the Civil Aeronautics Board 
to engage in the transportation of persons, 
property, and mail. It also possessed a valid 
air carrier operating certificate issued by the 
Federal Aviation Agency. 

On June 1, 1961, Capital Airlines, Inc. 
was merged with United Air Lines, Inc. 


Flight Personnel 


Captain James B. Fornasero, age 50, was 
employed by Capital Airlines on April 1, 
1941, and was promoted to captain February 
14, 1946. He held a valid airman certificate 
with an airline transport pilot rating for 
airplane, multi-engine land, DC-3, DC-, 
Lockheed Constellation, and Vickers Vis- 
count aircraft type ratings. He had accumu- 
lated 20,850 flying hours, of which 3,560 
were in the Viscount. His last first-class 
physical examination, taken on November 
23, 1959, was satisfactory with no waivers. 
His last semi-annual proficiency check of 
July 19, 1959, and his last line check of 
January 12, 1960, were satisfactory 

Copilot Philip H. Cullom, Jr., age 36, 
was employed by Capital Airlines on July 
14, 1953. He held a valid airman certificate 
with an airline transport pilot rating for 
airplane, multi-engine land, and aircraft type 
rating for the DC-3. He had accumulated 
a total of 5,215 flying hours, of which 
2,952 were as copilot on the Viscount. His 
last first-class physical examination, taken 
on July 24, 1959, was satisfactory with no 
waivers His last instrument and copilot 
check was satisfactorily passed on August 26, 
1959, 

Hostess Diane M. O'Donnell, age 26, was 
employed March 6, 1959. Hostess Brigitte 
F. H. Jordt, age 23, was employed March 25, 
1959. 

Vickers-Armstrongs Viscount, model 
700D, N 7462, bore manufacturer's serial 
number 217. It was manufactured Febru- 
ary 2, 1957, and purchased by Capital Air- 
lines on March 2, 1957. Since new the air- 
craft had accumulated 9,247 hours The 
aircraft was powered by Rolls-Royce Dart 
engines, model 510, which were equipped 
with Rotol propellers, model R_ 130/4- 
20-4/12E with RA 25842 blades. 


Compressor, Hydrant 
Start Jet Engines 


Western Air Lines is using a combina- 
tion fixed air compressor and hydrant at 
Salt Lake City, Utah, for starting jet 
engines. The compressor unit, desig 
nated Air Partner, was designed by 
Greer Hvdraulics, Inc., Los Angeles, 
and Atlas-Copco, Sweden, and consists 
of a rotary, twin-screw, positive-displace- 
ment compressor which is driven by a 
250-hp. motor. 

Compressed air is delivered through 
ducts to eight hydrant stations along 
the concourse of the Western service 
area. 

Each hydrant station has controls 
for starting and stopping the main unit 
and pressure gages and a blow-down 
switch which is used for unloading the 
air circuit. 
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BASIC TEST FOR MEDIA SELECTION 


Without a doubt, you will find 
AVIATION WEEK and Space 
Technology’s ANNUAL BUYERS’ 
GUIDE ISSUE the most widely 
used reference edition. 


It is the only BUYERS’ GUIDE 

covering all segments of the vast, 

Ask anyone technologically complex aerospace 
3 industry. It contains over 50,000 

manufacturers’ product listings in 

1,800 product categories. Major 

categories include: Aircraft, Avi- 

anyone onics, Space Vehicles and Missiles, 
Support Equipment and Activities, 

and Airport and Airline Equipment. 


ADVERTISER BENEFITS 
9 e ee 
you Tre trying - Advertisers’ product listings 
‘ in Bold Face Type 
Year long ad life 
Multiple exposure of 
t ll a h advertising 
Oo se in t e Reader Service Inquiry Cards 
Manufacturers’ Indexes (by 
product and by manufacturer) 


Advertisers’ Indexes (by 


aerospace market, = pvissstertsedan 


If you sell products, services, or 
materials to the aerospace industry, 


what your advertising message belongs 
in tl SEVENTH ANNUAL 
BUYERS’ GUIDE ISSUE — along 
with ir company’s product list- 
ings. 


BUYERS’ GUIDE 


PUBLISHED: MID-DECEMBER 
he uses most. 


Aviation Week 


od Space Technology 


A McGraw-Hill Publication, 330 West 42nd St.. New York 36,.N.Y 





THEORY 
OF 
HIGH SPEED 
AERO. 
DYNAMICS 


SLINIW313 NOISINdOYd LIWDON 


< 
@ 
~ 
< 
z 
ie] 
3 
> 
Pp] 
. 
eG 
tal 
7 
a] 
x 
«< 


space systems planning and 
engineering in a unique role 


The scientists and engineers of Aerospace Corporation are in the fore- 
front of advanced planning and general systems engineering. Their unique 
role: critical civilian link uniting government and the scientific-industrial 
team developing space systems and advanced ballistic missiles. In this 
mission Aerospace Corporation provides advanced systems analysis and 
planning, theoretical and experimental research, initial systems engineer- 
ing, initial technical direction and general technical supervision. Specific 
activities include investigation of techniques for improving the state-of- 
the-art in propulsion, structures, guidance, communications and other 
engineering skills related to missile/space missions; feasibility studies 
of new weapons systems concepts and preliminary design of promising 
systems; formulation of development programs; conduct of critical 
experiments; technical supervision of the development and test program. 
Immediate assignments exist for those highly skilled in these specialties 
and who are knowledgeable in inter-disciplinary problem solving. 
Men with advanced degrees are urged to contact Mr. Herndon, Aero- 
space Corporation, Room 101, P.O. Box 95081, Los Angeles 45, Calif. 


Organized in the public interest and dedicated to providing objective leadership 
in the advancement and application of space science and 
technology for the United States Government. 


AEROSPACE CORPORATION 


All qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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EMPLOYMENT OPPORTUNITIES 


NATIONAL The Advertisements in this section include all employment opportunities—executive, management, 
technical, selling, office. skilled, manual, etc. 


COVERAGE SE © vadiicinadin saseenne seit 


Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureave 


DISPLAYED ———RATES——— UNDISPLAYED 


The advertising rate is $60.20 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. To figure advance payment count 6 average 
than s contract basis. Frequency rates quoted on request. words as a line. 
Position Wanted Ads are % of above rate 
An Advertising inch is measured %” vertically on a column—8 columns—- Box Numbers—counts as | line. 
30 inches to a page. Discount of 10% if full payment is made in sdvance for 4 consecutive 
insertions 
Subject to Agency Commission. Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. ¥ 











Support Planner 
Working with sales, plan and propose LIVE in Sunny San Diego! 


the required spare parts, service man- 
uals, field service, test equipment, etc., 
which the customer will require in 


New and expanded programs have created 


conjunction with the purchase of com- immediate R & D openings for 
plex radar and other electronic sys- 


tems. 
GPL is situated in the heart of EXPER | FN C ED FN G | N FER 
Westchester County, just north of New 


York City. s ‘ 
Reply in confidence indicating cur- in the fields of 


TURBOMACHINERY AND 
gle a HIGH TEMPERATURE MATERIALS 


rent earnings to William A. Schell: 


63 Bedford Road, Pleasantville, N. Y. : ; 
Gearing Design Engineers 


Turbomachinery Design Engineers 
Mechanical Design Engineers 

MANAGER Fuel Controls Systems Engineers 
AIRCRAFT ENGINE Heat Transfer Engineers 
OVERHAUL CENTER Metallurgists 


Continuing growth of o leading West Physical Chemists 
Coast aircraft engine overhaul company : 3 

requires an individual with current experi- Ceramics Engineers 
ence in engine overhaul shop management. 
Must have a successful history in managin , . ‘ 
no glinecie ae pce pom including SOLAR SPECIFICS: Solar is making many significant contri- 
proven capabilities in directing and devel- butions to turbomachinery design and high temperature 
oping supervisors, knowledge of cost con- materials. There is an excellent balance between commercial 


trol and sound methods of overhaul tech- and military contracts. 
niques. Fine future for individual desiring 


a og « ogy teense with ag 0 WONDERFUL LIVING: San Diego living is great offering the 
ere Ce te eee re nation’s finest year-round climate and recreation, education, 


ground resume and your salary require- 
ments in confidence to: and cultural advantages. 


Management Selection Office WRITE TODAY: Send resume of your qualifications to Louis 
Pacific Airmotive Corporation Klein, Dept. E-743, Solar Aircraft Company, 2200 Pacific 
2940 N. Hollywood Way, Burbank, California Highway, San Diego 12, California. 


Established manufacturer of FAA approved re- 
placement parts requires Sales Engineers for Mid- 
Western U. S. Applicants should have extensive 
aviation sales experience and working technical 


An equal opportunity employer. 





























knowledge of current aircraft powerplants. Send 
resume to 
P-7575, Aviation Week A subsidiary of Internationa! Har 
est 
Class, Adv. Div., P.O. Box 12, N.Y. 36, N.Y rs A © esc 














2200 Pacific Highway, San Diego 12, California 





DON’T FORGET 
the box number when answering adver- All qualified applicants will receive consideration for employment 
tisements. It is the only way we can without regard to race, creed, color or national origin. 
identify the advertiser to whom you are 
writing. 
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What is the moon made of? 


No. Guess again. 

Potassium, uranium, thorium? Closer, but still guesswork. 
And guesses they’ll be until man puts scientific instruments on 
the Moon to gather surface and sub-surface data and transmit 
these data to Earth. 

The right answers will come with unmanned lunar space- 
craft projects directed by Caltech’s Jet Propulsion Laboratory for 
the National Aeronautics and Space Administration. 

The planned Lunar Exploration Program begins with JPL’s 
Ranger Project that will soon hard-land 50-pound instrument 


packages on the Moon to measure Moon quakes and temperature 
and radio their findings back to Earth. 

Following the Ranger, the Surveyor will soft-land several 
hundred pounds of sensitive instruments on the Moon. Its ob- 


jectives are to measure the physical properties of the Moon and 


analyze the composition of surface and sub-surface samples. 
Knowledge from these projects is essential to eventual manned 
landings on the Moon. 

Under JPL direction, unmanned spacecraft for these projects 
and probes to the planets are being designed. Many disciplines 
are involved. Physics, electronic engineering, metallurgy . . . it’s 
a long list. 

It’s a big job. To do it right, JPL must have the best tech- 
nical people in the country. People who want to know... who 
want to be part of the greatest experiment of mankind. If you’re 
that kind of people, JPL is your kind of place. Write us today. 


JET PROPULSION LABORATORY 
4812 Oak Grove Drive, Pasadena, California 
Operated by California Institute of Technology for the National Aeronautics and Space Administration 


All qualified applicants will receive consideration for employment without regard to race, creed or national origin] U.S. citizenship or current securily clearance required. 





NEEDS 
DIGITAL 
AND 
RF SYSTEM 
DESIGNERS 


e To apply the results of cod- 
ing and detection theory to 
the design and development 
of advanced digital telemetry 
and communications systems. 
To design new information 
and data handling systems 
for accepting the monitored 
outputs of tracking and 
communication receivers and 
converting them into IBM 
7090 format. 


e To design automatic check- 
out equipment for precision 
doppler radar. Will have re- 
sponsibility for systems de- 
sign and development from 
specifications throughout fab- 
rication and/or procurement 
of equipment, evaluation, 
documentation and training 
of user. 


e To design automatic acqui- 
sition subsystem for precision 
doppler radar. Objective is to 
minimize the number of radar 
operators accomplishing de- 
tection and acquisition and 
to improve reliability of this 
phase of the operation. Work 
will include acquisition of sig- 
nal in two angles, frequency 
and range. Knowledge of both 
RF and digital equipment is 
desirable. 


e These positions require ad- 
vanced Taos in EE, Physics 
or Mathematics with experi- 
ence in above areas. 


e Other opportunities exist for 
electronic engineers and phys- 
icists in many areas at JPL. 
Send complete qualification 
resume now for immediate 
consideration. “An equal 
opportunity employer”. 


JET PROPULSION 
LABORATORY 


California Institute of Technology 


4812 OAK GROVE DRIVE, 
PASADENA, CALIFORNIA 


EMPLOYMENT OPPORTUNITIES 











DEVELOPMENT 
NGINEERS cmc" 


Solid State Circuit Design 


Several fine opportunities are now available in expanding 


project areas. 


Generator Development Engineer 


This position requires a man for design and development 
work on high speed alternators. A comprehensive knowl- 
edge of alternator design is needed with special emphasis 
on high speed, high frequency machines. BSEE and 3-5 


years experience required. 


Development Engineer for Advanced Motors 


Prefer physicist, or EE, for work involving electro- 
magnetic theory as applied to advanced electric motor 
studies. This work involves investigation of electrical, 
thermal and mechanical phenomena, with immediate 
assignment dealing with solid rotor motors. 

Work will involve machine studies using modern 


computer techniques. Requires 3-5 years experience. 


Development Engineer for Solid State Circuit Design 


This work involves design and development of solid state 
s I 


power conversion equipment. Experience is needed in the 
operation of silicon controlled rectifiers in power handling 
circuits. Requires BSEE and 3-5 years experience. 

U.S. citizenship or previous secret clearance required. 
Garrett is an “equal opportunity” employer. Send 


complete resume to Mr. Thomas Watson. 


AIRESEARCH MANUFACTURING DIVISION 
9851 So. Sepulveda Blvd., Los Angeles 45. California 


AVIATION WEEK and SPACE TECHNOLOGY, October 16, 1961 





EMPLOYMENT OPPORTUNITIES 








“Put Yourself in the 
Other Fellow’s Place” 








“In mathematics alone, a 
each generation 

builds a new 

story to the 
old structure.” 


Hermann Hankel 


IBM mathematicians and programmers are doing work today that will 
still have meaning years from now. 


They are, for example, teaching computers to work out proofs for 
theorems in Euclidean geometry. They are applying new techniques to 
problems in symbolic logic originally outlined by Russell and White- 
head. They are crossing into frontier territory in the fields of automatic 
storage allocation...design automation...multi-programming... lexical 
processing... and in almost every other area of applied and applica- 
tions programming. 

IBM regards programming and programming research as essential to 
its future growth. At IBM, mathematicians and programmers have at 
their disposal the machine time they need for the full development of 
their ideas. And they have before them unusual opportunity for pro- 
fessional growth and personal advancement. 


If you’d like to know more about the stimulating and rewarding work 
at IBM, we'd like to hear from you. All qualified applicants will receive 
consideration for employment without regard to race, creed, color or 


® 


national origin. Write to: 


Manager of Technical Employment, IBM Corporation, 
Dept. K3, 590 Madison Avenue, New York 22, N. Y. 
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10 EMPLOYERS 
10 EMPLOYEES 


Letters written offering Em- 
ployment or applying for same 
are written with the hope of 
satisfying a current need. An 
answer, regardless of whether 
it is favorable or not, is us- 
ually expected. 








MR. EMPLOYER, won't you re- 
move the mystery about the 
status of an employee’s appli- 
cation by acknowledging all 
applicants and not just the 
promising candidates. 


MR. EMPLOYEE you, too, can 
help by acknowledging appli- 
cations and job offers. This 
would encourage more com- 
panies to answer position 
wanted ads in this section. 


We make this suggestion in a 
spirit of helpful cooperation 
between employers and em- 
ployees. 


This section will be the more 
useful to all as a result of this 
consideration. 


Classified Advertising Division 


McGRAW-HILL 


PUBLISHING CO., INC. 


330 West 42nd St., 
New York 36, N. Y. 














EMPLOYMENT OPPORTUNITIES 


ELECTRONICS ENGINEERS « PHYSICISTS 


_ The Role of Electronics Engineers 


Opportunities are at 

2 Republic Locations: 
Farmingdale and Mineola, 
Long Island, N.Y. 


Write to: 


Mr. George R. Hickman 
Technical Employment Manager 
Dept. IK-3 

Republic Aviation Corporation 
Farmingdale, Long Island, N.Y. 


Mr. Paul Hartman 

Technical Employment 

Dept. IK-3A 

Missile Systems Division 
Republic Aviation Corporation 
223 Jericho Turnpike 
Mineola, Long Isiand, N.Y. 


All programs are backed by the 8 laboratories of 

Republic’s new Paul Moore Research & Development Center, 
the only fully integrated research complex 

exploring every vital aspect of the aerospace technology. 


IN 
2% WEAPON SYSTEM 
"~~ ~~ MANAGEMENT 
AT REPUBLIC 


Republic has demonstrated its capability to create total - 
aircraft, missile, and space vehicle systems. Electronics is an — 
important part of this capability. 


Over 250 Electronics Engineers and Scientists at Republic are extending 
parameters in communications, navigation, guidance & control, 
detection and data handling. A recent prime contract award has placed 
special emphasis on reconnaissance. As Weapon System Manager, 
Republic is responsible for developing this capability for its F-105D 
“flying electronic platform,” the free world’s most versatile and 
sophisticated manned weapon system. 


Defining system requirements, conducting analytical studies, evaluating 
overall design, and monitoring progress of subcontractors are 
engineering tasks requiring broad technical knowledge and high 
analytical ability. Difficult problems in subsystem integration, density 
packaging, and reliability must be solved. 


Inquiries are invited from Electronics Engineers and Physicists with 
experience in: Radar (front & side looking Infrared & Optical 
Systems / Antennas & Radomes / Digital Computers & Data Links / 
Flight & Fire Control Systems / High Speed Tape Recorders / 
Aerospace Ground Support Equipment. 


@ REPUBLIC 


AVIATION GCORPORATION 


An Equal Opportu Employer 
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° . Classified Adv. Div. of this publication. 
pioneer and leading manufacturer Bend to office nearcet you. 
NEW YORK 36: P. O. bes? 4d 4 
4 ; CHICAGO 11: 6 N 
of rotary wing aircraft WAN FRANCISCO 11: 256 California Bt. 


SIKORSKY roam Vacaon 


| | f d Military Contracts Administrator—Electronic 
Equipment Field, Positions are available in 

offers technica y satis ying an our Contract Rec nce ge Department for 
men with a minimum of 2 years experience 
rewarding growth opportunities in military contracts administration. Major 
. : | responsibilities include proposal preparation 
for qualified oe : | and presentation, contract negotiation and 
: | post award administration to insure con- 

: | tractual compliance of both the division and 
AERODYNAMICISTS % | the customer. A college degree and practical 
#: | experience in decision making regarding all 


areas of business management is required. 


HUMAN FACTORS ENGINEERS : | These positions require continuous contact 
¢ | with all caress of ~ ——_ — oe both with cus- 

t ternally. Sen o esu to: 

MILITARY OPERATIONS ANALYSTS SEa’ discon’ Mamnger of Sechocteast Mie 
ployment, Honeywell Aeronautical Division, 


AUTONAVIGATION SYSTEMS ENGINEERS : 1433 Stinson Blvd. N.E., Minneapolis 13, 


Minn. We are an equal opportunity employer. 











Sikorsky Aircraft is making rapid advances in 


a variety of stimulating long-range programs. 

hi H ; Wanted—Representatives: Precision screw 
New military on er explorations and machine and AN-MS, fastener ‘house, moving 
irements ofter unusual opportunities to to larger facilities have openings in_Mid- 
na PP Z West, New England, Canada and the South. 
further professional status and build for a # | Ancraft Products, 202 Lafayette Street, New 

. . York 12, New York. 
solid future with personal growth. We offer OS ARN LE 
. . . P : % | Sales Representatives “Wanted. Many new 
qualified men important roles in this fasci- = | areas open due to expansion. Electrical, elec- 
. . ‘ * tromechanical, clean room, printed circuits, 
nating and ever growing field of helicopters. modules, proprietary design and subcontract. 
Reply to Mr. Bill Thoelke, Harris Mfg. Co., 
Please submit your resume, including minimum salary requirements, Inc., 8031 Litzsinger Rd., St. Louis 17, Mis- 
to Mr. Leo J. Shalvoy, Personnel Department. % souri. 


"SELLING OPPORTUNITIES AVAILABLE 











SIKORSKY AIRCRAFT || Posmons wanren 


: | Noted Industrial Scientist, M.S.; Ph.D.; D. 
DIVISION OF UNITED AIRCRAFT CORPORATION = | desires "aueietionl and Senodiine <b 
missile, jets and aero-space fields. PwW- 


STRATFORD, CONNECTICUT 7456, Aviation Week. 


An Equal Opportunity Employer F Employed Overseas Airline Capt. age 40, 
$ DC-4-6-7, Convair, 16000 hrs. Desires air- 
EES line or exec. Captaincy U.S.A. PW-7547, 
Aviation Week. 














REPRESENTATIVES WANTED Need Engineers? sulenne te Oh totes eatin aes Winieee 


Missile, Aerospace, Sciences position in other than U.S.A. PW-7612, Avia- 


Growing west coast manufacturer of proprietary so ation Week. 
components and sub-systems needs aggressive repre- Contact them through this 
sentation with education and experience in these 


meee EN EW-7609 Aviation Week EMPLOYMENT OPPORTUNITIES section 

255 California St., San Francisco 11, Calif. NEED EXPERIENCED 

ENGINEERS ? 

WHERE TO BUY || conc 

advertisement in this EMPLOY- 

MENT OPPORTUNITIES sec- 

Featuring additional products, specialties & services || tion. It's an inexpensive, time 
for the avi ati on fie] d saving method of selecting ex- 




















perienced personnel for every 


engineering job in the electronic 








industry. The selective circula- 


End airport from one || tion of AVIATION WEEK offers 


you an opportunity to choose 

delay... to four... * ee " 
ean inches for advertising new equip- | | mates pir siewmssstti 

prevent icing eee ment, services or merchandise. For | | able throughout the industry. 
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Classified Advertising Division Classified Advertising 
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EMPLOYMENT OPPORTUNITIES 


STRAIGHT UP INTO THE STRATOSPHERE... 
a 


... senior Engineers are finding their best opportunities at Boeing / Wichita! 


, 


Boeing i Wichita Engineers are advancing the state 
of the art in Variable Sweep Wing technology... 
aggressively acquiring knowledge, skill, and data 
in the operation of high-performance aircraft at 
low level... actively engaged in advancing the 
technology of land- and carrier-based V/STOL 
vehicles...and are working vigorously on other 
long-range projects which offer great potential. 


These programs offer Senior Engineers the kind 


of absorbing challenge which only they can fully 
appreciate. The men selected will have the op- 
portunity — within their technological areas — to 
turn these programs into accomplishments, and 
the satisfaction of a job well done. 


Our standards are high. But if you have the back- 
ground and ability to make a contribution in any of 
the following areas, we would like to talk with you: 


Electrical 
a —i(-(eidgelalio; 

Physics 

Math 


y+X-\ ge) at-l6haler-| 
Ws [=1o1 at-laller=), 
Civil 


. Equipment Design 

. Fire Control Systems 

. Servo Mechanisms 

. Guidance Systems 

. Communications Systems 
. Countermeasures Systems 


. Aerodynamics 

Aa od £0) 801 11 (0) 8) 

. Stability and Control 
. Structural Dynamics 
. Stress Analysis 


Dynamic Loads 


. Systems Analysis 


8. Computer Technology 


. Applied Physics 
. Acoustics 
. Operations Research \ 


. Reliability 


Aa) (1/44) ela eco) | 


8. Flight Controls 


g 
10. 
11. 
1a 


Mechanical Equipment 
Landing Gear 

Engine Systems 

Heat Transfer 


To save time send us a complete resume today. You'll get an immediate reply. Or fill in the coupon below and we will send 
you an application by return mail. An Equal Opportunity Employer. Send your letter or coupon to Mr. Melvin Vobach. 
The Boeing Company, Wichita Division, Wichita 1, Kansas. 


BOLING 7 | LL At Lh fe | 
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FOR SALE T toons For 
LEASE OR LEASE-PURCHASE | POWER SUPPLIES? 


Specially engineered, long range. high payload 
LL. eem— ELECTRONIC ENGINEERS MASTER __J 


1049H SUPER CONSTELLATION AIRCRAFT arate ger teenager 


APS-10 NAVIG. & WEATH 
AN/ hey ae PRECISION. 


@ Most economical long-range, high-payload aircraft available. JABS-258 PRECISION. AN 
@ Special engineering on aircraft permits payloads of 45,000-pound “MICROWAVE PLumet a pie, 


cargo or 120 passengers for 2500 mile range. RADIO RESEARCH INSTRUMENT CO. 
S50 Fifth Ave. New York Judson 6-4691 


IMMEDIATE 


: eet onrye, passenger or convertible configuration. RADAR SYSTEMS & COMPONENTS / "Mo" 
inancing available. 

















Don't buy any large transport aircraft until you have looked at these aircraft for ge RT ia = counsuiina 
flexibility, payload capacity and economy in operation. we hae SEA ane <a caliente ee 
since major overhaul by well known civilian shop. 
Complete logs, absolutely beautiful. Guaranteed 
ALSO no rust or corrosion, in steel pressurized cans. 
Overhauled 1957-58. Phone only. 


C-46F AIRCRAFT CHRIS D. STOLTZFUS AGENCY 
| P. 0. Box 470 Coatesville, Pennsylvania 
Passenger and Cargo DUdley 4-1145 
With or Without T-Category Kit Installed 

















| ADDRESS BOX NO. REPLIES TO: Bow No. 
Call or Cable FRED BENNINGER — yore shite 4 a 
Executive Vice President NEW YORK 36: P. 0. Box 12 
THE FLYING TIGER LINE INC. | Cad PRAVOIGUO 11: 556 alijorsta 88 
Burbank, Calif. Tel. Triangle 7-3411 Cable: Flytiger ; 











BUSINESS OPPORTUNITY 


| Young Graduate Technician, 6 years experi- 
will invest $10,000 in manufactur- 


FOR SALE ence, 
NOTICE ing, supply or maintenance establishment. 
SPARE PARTS INVENTORY Eastern area. BO-7536, Aviation Week. 
All persons, firms, corporations or com- 


panies interested in the development of 
the City of Fall River, Massachusetts, Mu 1 PBY-SA. Two crew. Cargo doors and floor. 


C-46, DC-4, DC-6, 1049H nicipal Airport please submit any pro- Batre windows, peaavtnee airline Cg Mg 
. s : + ot ” tables, galley, etc. o corrosion. ew - 0 
ee || eee (ee 
er ipo ommission Executive Dehavilland Deve—Low time air 


c/o Atty. Manuel M. Rezendes, Chairman frame—‘‘O”’ time. SMOH engines—al!l mods 
completed—new interior and exterior. FS- 


WRIGHT COMPOUND 41 NORTH MAIN STREET 7566, Aviation Week. 
3350-EA-3 Engines FALL RIVER, MASS. 1960 Beech “Super G18S"’——de-lux executive 
5 or 9 seating 


all-weather radar equipped. 
on or before December 1, 1961. config.—600 hours total time-full ARC IFR 


PRATT & WHITNEY radio, aux. wing tanks and many extras. 
> iti FS-7567, Aviation 


Excellent condition. 


R2800 CB16/17 Engines | j- a Week. 


is Collins Military Si1R-3 TVOR/COMM. Re- 
THE FLYING TIGER LINE INC. LOOKING FOR : ceiver $850, Bendix military. MNS3-D_ Omni 
‘ Receiver $400—both 280 channel. Sperry 
BURBANK, CALIF. WAVEGUIDES? A-12-D Main Autopilot Amplifiier 673613 
/ i $500. 10 channel R-89-B Glide path $125. 
Call or Cable, Doug Duly Turn to section 3400 q bs | New Aircraft FM Transceiver—crystal con- 
Tel.: TRiangle 7-3411 Cable: Flytiger | trolled $150. ARN-7 $100. All certified. 
707 & DC-8 parts—Main Gear Shock Struts, 
L eem — ELECTRONIC ENGINEERS MASTER | retract cylinders, cabin superchargers, fuel 
controls, PB-20 a hendbed parts. N. 
| Aviation Service P.O. Box 284, Stanhope, 
SALE or LEASE ‘ A7B/hM agg N. J. Phone 347-3721. 
FOR 
OR LEASE OR SALE WANTED 


10 DC-4 AIRCRAFT Cargo Pass. Cont. Total T.8100 TSO 400 hours. 
32 Burn ats, Airli Radio. 
3 Se ee Wanted—E-18S. Must be 1956 or later. 


. = . Other Aircraft available, also interested in pur- 

First class Scheduled Airline configura- chasing other transports. Time on aircraft and engines not important. 

tion; 54 — 2S pd gua hot BOREAS CORPORATION State best price and _ specifications first 
alie an avatories. i i yf > s — rs » 1-763 
ne 50 Broad Street New York 4, N. Y. eeepc Tg ale—no trade in. W-7634, 


PRICES STARTING AT $75,000 


Leasing to be negotiated R é Buying 
ae gag hy LICENSED LOOKING FOR ; Good USED Equipment 
? ; 
MOTORS? is frequently the difference be- 


Full supporting spares available 
T i Lee. : ‘ 
FS-7420, Aviation Week water se ie tween having needed equipment 
Class, Adv. Div., P.O. Box 12, N.¥.36,N.Y : 4 or doing without it. 
i... eem— ELECTRONIC ENGINEERS MASTER 
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FINDS COLORADO 


e Companies “prospecting 
for plant sites”...find rich 
new benefits in Colorado. 
Pleasant Living, a product 
of Colorado’s magic cli- 
mate attracts and holds 
the most competent per- 
sonnel. Industry’s west- 
ward migration has made 
Colorado the transporta- 
tion hub serving the vast 
new markets west of the 
Mississippi. “Site-see” 
Colorado now...right at 
your desk. 





SEND FOR FREE EXECUTIVE PORTFOLIO 
“INDUSTRIAL COLORADO.” Newly completed 
9-booklet portfolio on Colorado’s industrial 
sites, assets, opportunities and weekend vacaiion 
wonderland. All inquiries held confidential. 


COLORADO 


DEPARTMENT OF DEVELOPMENT 
71 State Capitol Denver 2, Colorado 
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LETTERS 





Defining ‘Helicopter’ 


We enjoyed reading the article by Mr. 
Herbert J. Coleman entitled “British Study 
Increased Helicopter Use” which appeared 
in your magazine Aug. 28 (p. 54). Of par- 
ticular significance was the report of a state- 
ment by the British Minister of Aviation 
that heliports are a necessity for “modern 
cities that want modern transportation.” 

Also of special interest to us was the in- 
formation concerning Alan Bristow, execu- 
tive managing director of British United 
\irways, whose western hemisphere opera- 
tion, Bristow Helicopters, Ltd., has been 
a member of the Helicopter Assn. of Amer- 
ica for several years. 

Although generally enthusiastic about Mr. 
Coleman’s report, we would like to take 
exception to two items mentioned on p. 57. 
In one place, reference is made to the Ben- 
sen Gyrocopter as “another helicopter de- 
velopment,” and further on the Umbaugh 
18 is described as “‘another move in the heli- 
copter field.” Technically, both of these 
aircraft are classified as gyroplanes (auto- 
gyros) and do not make use of the heli- 
copter principle of flight involving fully- 
powered main-rotor systems. Since these 
aircraft are not helicopters, are not certif- 
cated (except in an experimental category), 
and are not generally considered suitable 
for commercial operations, we believe they 
should be excluded from any consideration 
of helicopter aircraft or operations. 

We wish to thank the editors of Av1ATION 
Week for this informative article on the 
British helicopter industry, and we hope 
that we may see many similar articles in the 
future. 

Joun L. PENNEWELI 
Executive Secretary 
Helicopter Assn. of America 
Washington, D. C. 


Mistakes Repeated 


The Helicopter Engineer’s letter (AW 
Sept. 18, p. 108) re your editorial “Laying 
It on the Line” illustrates the fatalistic 
acceptance of the cliche “History repeats 
itself.” The truism is not that history 
repeats itself, rather it is that man repeats 
his mistakes. If we are to subscribe to the 
theory that, given a chance, Germany will 
again threaten the world with aggression we 
are then saying that rehabilitation, as such, 
is an impossibility. If this is so, we may 
as well scrap our penal system, which sup- 
posedly is based on the premise that a man 
who has transgressed against society can 
once again become a beneficial and useful 
member of that society. 

Surely, a regret at losing exhibits itself 
in everyone, be it in politics, love, sports, 
or war. This is a frailty of human nature, 
but, assuming an average amount of human 
intelligence, it can be controlled. In the 
South today there are still harbored ill feel- 
ings against the North. But, we learned 
from our mistake, and we united again and 
worked together and together raised our 
country to world leadership. 

If we were to carry national prejudices 
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Aviation Week welcomes the opinions 
of its readers oh the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor. Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters. but names 
of writers will be withheld on request. 


and hurts as has Europe for all these years, 
and which has been the major cause of 
many of Europe’s and the world’s interna- 
tional problems, then topmost on our list 
for grudges would be England—we fought 
her twice to gain and maintain our inde- 
pendence. Germany, Japan, Italy, Mexico, 
and Spain would all qualify for our list, 
including Libya where the Barbary Coast 
pirates once ranged. 

Editorials today are replcte with re- 
provals for the new, emergent nations of 
Africa and Asia for their continual preoc- 
cupation with the wrongs committed unto 
them by the colonial powers in years gone 
by instead of facing the facts of today. This 
same looking backward while trying to move 
forward creates a negative influence on 
Europe’s progress. Let us hope fervently 
that the mistakes of the past do not be- 
cloud and distort the calm, clear thinking 
we need to face the realities of today and 
tomorrow. Mitton F. Apam 


Cicero, IIl. 


I read with great imterest your editorial 
in the Aviation WEEK every week. Thais is 
because I mostly agree with your thoughts 
and ideas. I believe it is very good that 
there are journalists like you, who are not 
afraid of telling the truth or of telling what 
they think to be the truth without paying 
regard to anybody. 

But your editorial in the Aviation 
Week of July 21 could possibly be misun- 
derstood. I do not regard it being a tirade 
of hatred against the German people. But 
your comment about Germans as sae 
perpetrators of these crimes against human- 
ity ” would be able to suggest to the 
American readers of your journal that the 
German people of 1961 are the same as 
of World War II, and of the time just be- 
fore it; thus unworthy of being defended 
against Communist attacks. This is a great 
and dangerous error. The German people 
of today are democratic, and are loyal part- 
ners of the United States in the NATO 
and everywhere else. It seems to a German 
reader of your article that you have not 
been in Germany since 1945; otherwise 
your great error in judging the present 
moods and emotions of the German people 
is not comprehensible. 

PauL-ARMIN MACKRODT 
Gottingen, Germany 


In a letter from Dr. Sichling (AW Aug. 
28, p. 118), he states that your editorial is 
wrong about the German mood, that the 
Germans “didn’t vote for disarmament’’ and 
that Adenauer used “dirty tricks” to start 
rearmament. I would reply that a national 
mood is indeed hard to evaluate, especially 
with a loud, organized minority in the back- 


ground. However, although dirty tricks are 
often used on both sides in politics, let’s 
remember that (1) the new West German 
army started out as a volunteer organization 
(and still is to a large per cent volunteers), 
and (2) right after rearmament was begun, 
\denauer remained at the height of his 
popularity. 

he same comments might be made about 
Japanese middle-road rearmament policies, 
in spite of loud minorities and dirty tricks 
on both the left and right extremes. 

In reply to “better red than dead,” my 
impression from recent history (Sudeten- 
land, Korea, etc.) is the following: if you’re 
ready to fight a dictator, you might have to, 
but if you’re not ready to fight, you cer- 
tainly will have to. And a surprise nuclear 
attack on a disarmed U. S. will not leave 
many of us alive long enough to be con- 
verted into Reds. 

DaNIEL SHANEFIELD, Instructor 
Rutgers University 
New Brunswick, N. J. 


Mr. F. W. Krohn’s letter to the editor 
(AW Sept. 18, p. 108) proves that he still 
has a lot to learn about U. S. citizenship, 
among other things the merits of a free 
press. 

I wonder if he protested as eloquently to 
the German newspapers during the Thirties 
when they attacked minority groups. I 
doubt! Peter C. BACHNER 

Westwood, N. J. 


Excess Capacity 


Ihe urgent need of U. S. long-haul air- 
lines is to open up new passenger markets 
to utilize the excess capacity of the trans- 
port fleet. Sheer aggressive, imaginative pro- 
motion has remolded U. S. living habits be- 
fore, creating demand that did not previously 
exist. Airlines can do it again. 

\mericans spend several billion dollars a 
year on vacations, but traditional business 
policy puts a ceiling on that portion which 
goes for long-haul air traffic. It’s time to 
challenge the “two weeks vacation; take 
it each year or lose it!” policy. The expense 
of “‘getting there” is inordinately high for a 
14-day long-distance trip, and sightseeing is 
hectic and superficial. 

Airline efforts to boost the four-week va- 
cation, to be taken at the employe’s option 
on alternate years, would be welcomed by 
the typical American worker who has both 
a yen to see the world and the money to 
pay his way. 

A high yield per dollar from the airlines’ 
$60-million annual advertising budget will 
come from pinpointing a program at top 
management trade associations, chambers of 
commerce and the big labor unions, and thus 
at the men who have authority to change 
basic personnel practices. Acceptance of the 
optional four-week vacation by only a few 
giant businesses would be sufficient to set 
a new national pattern. 

Can the airlines sell the boss? The prize 
is worth a try. R. E. Dynes 

Beverly Hills, Calif. 
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Leakproof Coupling 
for High-Performance Systems 


DYNATUBE’ 


A NEW DYNAMICALLY SEALED TUBE CONNECTION BY RESISTOFLEX 


METAL-TO-METAL contact 
forms full seal at torque range 
between 26 foot-pounds and 


200 foot-pounds, compared 


with 7 foot-pound range (110 
to 117 fp) for flared fittings ir 


the 16 size 


Dynatube, another first by Resistoflex, is an all-new concept 
in metal rigid tube connections . . . providing a superior seal 
for high performance hydraulic, pneumatic, fuel and oxidizer 


systems. 
Dynatube provides maximum performance because 


® The seal is controlled by precision dimensions built into 
the fitting 

@ The fitting design is based on pre-determined stress level 
at the sealing point 


@ Torque range is extremely wide 
Dependence on surface finishes of sealing seats, concentricity 


of AN and MS screw machine parts and torque application is 
completely eliminated with Dynatube 

Severe temperature cycling does not affect the Dynatube 
seal, which maintains its reliability up to 700° F. and higher, 
depending on application. Not sensitive to torque degradation, 
Dynatube has a smaller envelope and is lighter and stronger 
than corresponding AN or MS fittings. Meets or exceeds all 


S 
performance requirements of proposed MIL-F-18280B. 


tube sealing problems. Ask 
ibout Dynatube, or write to 
letin DY-1. 


Here is the answer to your 
your Resistoflex field engineer 
Resistoflex, Roseland, N. J. for Bu 


RESISTOFLEX 


COMPLETE SYSTEMS FOR CORROSIVE SERVICE 
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Type Z1855 


Thirty-five years ago the original Wasp engine, developed 
in 1925 by Pratt & Whitney Aircraft, helped to catapult 
America from third rank to world leadership in aviation. 
Today its J-57 and J-75 jet engines power many of this 
nation’s highest fying and fastest bombers, fighters, and 
commercial jetliners. Meanwhile, still newer powerplants, 
like the LR-115 rocket engine, are under development at 
Pratt & Whitney Aircraft’s Florida Research and Develop- 
ment Center. The LR-115, the nation’s first liquid hydro- 
gen rocket engine, will power the Centaur space vehicle 
scheduled for flight in 1961 and will boost multi-ton pay- 
loads into high orbits or power deep space probes. 

Progress in engine design and performance represented 
by these three engines obviously required matching im- 
provements in all component categories as well. The Elastic 
Stop® nuts that were standard parts for the early Wasps 
were constantly supplemented by new designs equal to the 
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special temperature, load and environmental conditions de- 
manded by this power-plant evolution. 

The Elastic Stop nuts illustrated here are specified in 
several sizes for the assembly of pipe flanges, brackets, 
engine mounts and pump flanges of the LR-115. They are 
typical of the fasteners designed for compatibility with the 
liquid hydrogen environment and unusual very high—very 
low temperature demands of this rocket engine. 

ESNA has consistently accepted a full share of the re- 
sponsibility to investigate and propose solutions for fasten- 
ing problems created by the changing technology of the 
engine industry. These efforts have helped to establish and 
maintain ESNA’s position as the foremost supplier of self- 
locking nuts specifically designed and produced to the 
unique reliability requirements of the aircraft engine in- 
dustry. Write ESNA for a copy of High Temperature De- 
sign Catalog No. 5918 


ELASTIC STOP NUT CORPORATION OF AMERICA 
Dept. $56-1025 2330 Vauxhall Road, Union, N. J. 








